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DECLARATI ON FOR THE | NTERI M ACTI ON RECORD OF DECI SI ON
Unit Nane and Location

Par Pond Unit
Savannah River Site
Bar nwel | County, South Carolina

The Par Pond unit, consisting of the Par Pond Reservoir, the series of pre-cool er ponds and
canal s, and Lower Three Runs Creek, at the Savannah River Site (SRS), is listed as a

Conpr ehensi ve Environnmental Response, Conpensation and Liability Act (CERCLA) unit in Appendix C
of the Federal Facility Agreenent (FFA)

Statenent of Basis and Purpose

Thi s docunment presents the selected interimrenedial action for the Par Pond operable unit,
defined as the approxi mately 1340 acres of sedinents at the periphery of the Par Pond Reservoir
that were exposed as a result of the drawdown of the reservoir from200 ft to 181 ft nean sea
level (nsl). The interimaction was devel oped in accordance with CERLCA of 1980, as anended, and
to the extent practicable, the National O and Hazardous Substances Pollution Conti ngency Pl an
(NCP). This decision is based on the Adm nistrative Record File for this specific CERCLA unit.

Assessnment of the Unit

Par Pond is a 2640-acre man-nade reservoir constructed to augnent the cooling water requirenents
of both P and R Reactors of SRS. Releases in the formof process |eaks, purges, and nakeup
cooling water have contam nated Par Pond sedinents with cesium 137 and ot her radioactive and
nonr adi oactive contam nants. During an inspection of Par Pond Damin March 1991, a snall
surface depression was noted on the downstreamface. Based on the inspection report, the U S
Departnment of Energy (DCOE) ordered a detailed structural investigation into the cause of the
depression and sinultaneously initiated a precautionary drawdown of the Par Pond Reservoir from
the original 200 £+ 1 ft to 181 ft nsl. The 181-ft level was chosen to reduce the risk and
consequences, in the unlikely event of a damfailure, of potential flooding in downstream
communities. The drawdown resulted in exposure of approxi mately 1340 acres of previously
subnerged sedi nents contamnated with cesium 137 and ot her radioactive and nonradi oactive
cont am nant s.

Renmedi al alternatives were devel oped for interimrenedi ation of the exposed sedi nents caused by
the reservoir drawdown. The alternatives devel oped are based on limted existing information
regardi ng the physical and chem cal characteristics of the sedinents of Par Pond and the

hazar dous substances within the sedinent. DCE is conducting ongoing investigations of the Par
Pond waste unit. The additional infornmation being obtained is essential in devel oping
technically effective renedial alternatives that woul d address all contam nated nedia and ri sk
Regarding the renediation/restorati on of Par Pond, DCE is scoping a phased approach to identify
the optinmal sequence of investigative activities and unit actions. An interimaction is
initially being proposed to renediate the i medi ate potential risks caused by exposure of
contam nated sedi nents due to reservoir drawdown including associated efforts upon the
reservoir, due to erosion of exposed sedinments. A CERCLA Renedial Investigation (R)
characterization is currently planned according to the FFA schedul e.

Description of the Sel ected Renmedy

The preferred interimalternative consists of refilling and naintai ning Par Pond to the origina
200 + 1-ft level following repair of the Par Pond Dam Based on comments on the InterimAction
Proposed Plan for the operable unit, the preferred alternative has been nodified to include

mai ntenance of the reservoir at the 200-ft water level until a National Environmental Protection
Act (NEPA) eval uation can be acconplished of the environnental inpacts fromreduced flowto
Lower Three Runs COreek (the creek bel ow Par Pond Dam), fluctuating reservoir water |evel, and

t he di sconti nuance of providing river water, through punping, to the reservoir

The preferred alternative is an interimaction. A final action(s) will be evaluated follow ng
inplenentation of the preferred interimaction alternative according to the FFA schedule. The
interimaction provides the nost tinely reduction of risk to hunan health and the environnent



t hrough subnergence of the sedinents with a | ayer of water upon restoration of the Par Pond
water |level. The water |layer would attenuate gamma radi ation emtted fromthe decay of
cesium 137 and nminimze the potential for sedinments to becone airborne. Al so, of significance
to the environnent, the interimaction would allow for a gradual recovery of the reservoir to
essentially pre-drawdown ecol ogi cal conditions.

Decl aration Statenent

The interimaction renedy is protective of human health and the environnent, conplies wth
Federal and South Carolina applicable or relevant and appropriate requirements (ARARs) directly
associated with this limted scope action, and is cost-effective. This interimaction utilizes
permanent solutions and alternative treatnment (or resource recovery) technologies, to the

maxi mum extent practicable, given the limted scope of the action. Because this action does not
constitute the final renedy for the Par Pond unit, the statutory preference for renedi es that
enpl oy treatnment that reduces toxicity, nmobility, or volume as a principal elenent, although
partially addressed in this renedy, will be addressed by the final response action(s).
Subsequent actions are planned to address fully the threats posed by the conditions at the Par
Pond unit. Since this is an InterimAction Record of Decision, review of this unit and of this
remedy will be ongoi ng through inplenentation of the Renedial Investigation and Feasibility
Study process required in accordance with the ternms of the FFA as DCE, the U S. Environmental
Protection Agency, and the South Carolina Departnent of Health and Environnmental Control
continue to develop final remedial alternatives for the Par Pond unit.

Dat e Frank R MCoy
Assi stant Manager for Environnent,
Safety, Health, and Quality

Dat e John H. Hanki nson, Jr.

Regi onal Admi ni strator
U S. Environnmental Protection Agency
Region IV

Dat e R Lew s Shaw
Deputy Conmmi ssi oner
Envi ronnental Quality Control
South Carolina Departnent of Health and
Envi ronment al Control
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l. Site and Qperable Unit Nane,
Locati on, and Description

The Savannah River Site (SRS) occupies

approxi mately 300 square niles of |and adjacent
to the Savannah River, principally in A ken and
Barnwel | Counties of South Carolina (Figure

1). SRS is a secured U S. governnment facility
with no pernmanent residents.
approxi mately 25 mles sout heast of Augusta,
CGeorgia, and 20 niles south of Aiken, South
Carolina. According to 1990 census data, the
average popul ation densities (in people/square
mle) for the surrounding South Carolina
counties are 111 for A ken County, 36 for
Barnwel | County, and 28 for Allendal e County,
and for the surrounding Georgia Counties are
228 for Col unbia County, 524 for Richnond
County, 25 for Burke County, and 21 for
Screven County. The popul ation within a 50-
mle radius of SRS is 635,000 peopl e.

SRS is owned by the U S. Departnent of

Energy (DOE). Management and operating
services are provi ded by Wstinghouse

Savannah River Conpany (WSRC). SRS has
historically produced tritium plutonium and

ot her special nuclear materials for national

def ense. SRS has al so provi ded nucl ear
materials for the space program and for nedical,
industrial, and research efforts. Chem cal and
radi oactive wastes are by-products of nucl ear
materi al production processes. Hazardous

subst ances, as defined by the Conprehensive

Envi ronnent al Response, Conpensation, and
Liability Act (CERCLA), are currently present

in the environnent at SRS. The Par Pond unit,
consi sting of the Par Pond Reservoir, the series
of pre-cool er ponds and canals, and Lower

Three Runs Creek, is listed as a CERCLA unit

in Appendi x C of the Federal Facility Agreenent
(FFA, 1993). For the purposes of this interim
action, the operable unit addressed consists of
the approxi mately 1340 acres of sedinments at the
peri phery of the Par Pond Reservoir that were
exposed as a result of the drawdown of the
reservoir from200 ft to 181 ft mean sea | evel
(msl).

Par Pond is a 2640-acre nan-made reservoir
| ocated northeast of P Area and east of R Area

in the eastern portion of SRS (refer to Figure 1).

<I M5 SRC 0495215A>
<I M5 SRC 0495215B>

The Site is |ocated

Par Pond was created in 1958 by constructing
an earthen dam across Lower Three Runs

Creek. The three nain arms of the reservoir
foll ow the uppernost portion of Lower Three
Runs Creek and its forner tributaries, Poplar
Branch and Joyce Branch (Wlde and Tilly,
1985). Prior to drawdown, the el evation of Par
Pond was 200 £+ 1 ft nsl. The current elevation
after drawdown is 181 ft nsl. Prior to
drawdown, Par Pond had a nean depth of
approximately 20 ft, a maxi num depth of

approxi mately 60 ft near the Par Pond Dam and
a shoreline length of approximately 38 mles
(WIlde, 1985).

The easternnost shore of Par Pond |ies
approximately 1.5 miles fromthe eastern SRS
boundary. The southern shore of the reservoir
|ies approximately 200 ft north of Road B. Par
Pond di scharges through controlled rel eases into
Lower Three Runs Creek, which in turn

di scharges into the Savannah River. The length
of Lower Three Runs Creek fromthe outfall of
Par Pond to the Savannah River is

approximately 20 m | es.

. Qperable Unit H story and
Conpl i ance Hi story

Qperable Unit H story

Par Pond was built to augnent the cooling

wat er requirenments of both P and R Reactors
(Wlde, 1985). R Reactor began operations in
1953. Prior to construction of Par Pond, R
React or received cooling water directly from
the Savannah Ri ver and di scharged cooling
water directly into Lower Three Runs Creek in
an area that is now the Hot Armof Par Pond
(Figure 2). P Reactor began operations in
1954. Prior to construction of Par Pond, P
React or received cooling water directly from
the Savannah Ri ver and di scharged cooling
water directly into Steel Creek.

During the late 1950s, an effluent pathway was
constructed fromR Reactor to Par Pond. The
pat hway consisted of the R Canal and Pond B
(Figure 2). This effluent pathway was used for
R Reactor discharge from 1961 until the reactor
was shut down in 1964. Since the shutdown

of R Reactor in 1964, R Canal and Pond B

have remai ned nostly undi sturbed. Par Pond



al so served as a heat exchange/ cooling
reservoir for P Reactor until 1988. Heated
water fromP Reactor was rel eased through a
series of mannade canals and smal |l er

i mpoundnents into the pre-cool er Pond C

The effluent from Pond C passed through a
concrete culvert bel ow an earthen dam (the
Pond C Dan) and was funneled by gravity into
the Hot Arm of Par Pond

Rel eases in the formof process |eaks, purges,
and nmakeup cooling water have contam nated

Par Pond with cesium 137 and ot her

radi oactive and nonradi oactive contam nants.
Bet ween 1954 and 1964, approximtely 222
curies of cesium137 were rel eased fromR
Reactor into Par Pond or Lower Three Runs
Creek (before the creation of the reservoir in
1958). Al radioactive isotope rel eases ceased
follow ng the shutdown of R Reactor in 1964.
No measur abl e cesi um 137 was rel eased into

Par Pond fromP Reactor (WIde, 1987).
Concentrations of radioactive isotopes in Par
Pond have decreased due to the cessation of
reactor releases, decay of the isotopes, dilution
from groundwat er seepage, and seepage | osses
fromthe basin. Since nost of the radionuclide
rel eases to Par Pond (directly or indirectly)
occurred during the 1950 to 1960 era, and the
hal f-1ife of cesium 137 is approimately 30
years, nmore than half of this radionuclide has
decayed. The current estimated inventory of
cesi um 137 associated with all sedinents
within the Par Pond reservoir is approxinately
43 G (Wnn, 1993), of which 9 G are present
in the 1340 acres of exposed sedinents. The
remai ning 68 G of cesium 137 inventory in the
Par Pond systemis located in the sedinents of
t he pre-cool er canal /pond system and Lower
Three Runs Creek.

Mercury has been detected in fish fromthe
Savannah Ri ver and SRS wat er bodi es since the
anal yses began in 1971, wth conparable
concentrations measured in onsite and offsite
fish (WBRC, 1991a). It had been assumed that
much of the mercury detected in onsite fish
refl ected mercury present in Savannah River
wat er which originated primarily from
industrial releases upriver fromSRS. This
wat er has been used as cooling water in site
facilities and then discharged to SRS streans

and | akes.

Since 1989, concentrations of mercury in fish
collected at all |ocations onsite have been higher
than fish collected fromthe Savannah Ri ver

(WBRC, 1991a). Therefore, concentrations of
mercury may not be totally attributable to
offsite sources. SRS is currently investigating
possi bl e causes for these increased concen-
trations

Since 1980, the Par Pond Dam has been

i nspected every other year. |In addition to these
i nspections, wet areas near the downstream

sl ope of the enbankment have been inspected
annual Iy (DCE, 1992). During an inspection

of the Par Pond Damin March 1991, a snal
surface depression was noted on the
downstream face. Based on the inspection
report, DCE ordered a detailed structural
investigation into the cause of the depression
and simultaneously initiated a precautionary
drawdown of the reservoir. From June

t hrough Septenber 1991, the |evel of Par Pond
was |owered from200 + 1 ft to 181 ft sl

The 181-ft |l evel was chosen to reduce the risk
and consequences, in the unlikely event of a
damfailure, of potential flooding in

downst ream comuni ti es.

Limted studi es have been conducted to

eval uate the ecol ogi cal effects of the continuing
drawdown of Par Pond (DCE, 1993). Results

of these ongoing studies are sunmari zed

bel ow.

Lowering the surface water |evel elevation of
Par Pond froma full pool of approximtely 200
ft to 181 ft msl resulted in a reduction of the
reservoir's surface area and vol une by
approximately 50 to 65 percent, respectively.
This action caused many changes in what had
been a formerly hydrol ogically stable and

bi ol ogi cal |y productive ecosystem (Wi cker et
al., 1993). The drawdown of the reservoir had
two maj or repercussions: (1) the elimnation of
the previous littoral (shore) zone and its
interrelated comunities, and (2) the exposure
of sedinments contaminated particularly with
radi ocesi um and nercury. Al conponents of

the Par Pond ecosystemare continuing to
undergo a period of disequilibriumassociated
with a readjustnment to new conditions within

the basin. The ecosystemis recovering, but at
much reduced popul ation sizes conpared to ful
pool .



The | oss of approximately two-thirds of the
original volune of Par Pond and exposure of
1340 acres of | akebed sedinent resulted in
tenporary inpacts to the reservoir's water
quality. Effects of the increased erosion and
sedi nent resuspension fromthe exposed

| akebed caused an increase in turbidity of the
reservoir's water colum. Erosion gullies up
to approximately 11 i nches deep were cut by

i ndi vidual rainstormevents during the fall of
1991 and the winter of 1991-1992 because of
the initial lack of vegetative cover on the
exposed | akebed (Wi cker et al., 1993).
However, colonization of the forner | akebed

by terrestrial and sem -aquatic plant species has
stabilized nmuch of the exposed sedi nent,

t hereby reducing the inpacts of erosion and
runoff. As a result of this reduction in the
sediment load into the basin, the turbidity has
decreased significantly conmpared to that

imredi ately foll owi ng the drawdown, and

water clarity is presently sinmlar to pre-
drawdown condi ti ons.

The di ssol ved ion concentrations in Par Pond
were historically naintained as a result of a
history of recirculation, evaporation, and
Savannah River water inputs. The term nation
of punping nmake-up water fromthe Savannah

Ri ver has resulted in a decrease of ions to the
Par Pond ecosystem The conductivity of the
surface waters was reduced from

approxi mately 80-100 unhos/cmto 30
umhos/ cm by the drawdown. After the

drawdown, the relatively large influence of
groundwat er and natural surface inputs, which
are very lowin dissolved ions, began to

dom nate the water chemistry of the basin

(Wi cker et al., 1993). Associated with these
reduced di ssol ved ion concentrations, increased
| evel s of radi ocesi um have been found in

nuscl e of | argenouth bass suggesting

i ncreased biol ogi cal nobility of radiocesium
and possibly other contanminants in the
reservoir (Wicker, 1991; DOE, 1993).

Approxi mately 1.5 square mles of submergent/
emergent wetl and vegetation were | ost as an
imedi ate result of the drawdown of Par Pond.
However, a nunber of species of aquatic plants
have col oni zed the new littoral zone and
shal | ow areas of the reduced area of the
reservoir. This vegetation reestablishment was

both rapid and extensive. The revegetation of
the protected coves was nore extensive than in
open, wave-washed areas. Most of the new
shoreline was col oni zed by either energent or
subnergent aquatic vegetation. Eur asi an
waterm |l foil, water-lily, slender naiad, and
cattail were the four nost common species

(Wi cker, 1992a).

The exposed sedi nents have exhibited a rapid
vegetative colonization simlar to that observed
in some new shoreline habitats. The nost
comon terrestrial plant species, in descending
order of percent cover, are bog rushes,

mai dencane, bul rush, dog fennel and a sedge
speci es (Wi cker, 1992a). The col oni zi ng
vegetati on on the exposed sedinent is a mx of
wetl and and ol d-field plants, depending on soi
noi sture. Misture varies with distance from

t he new shoreline, topography, soil type, and
the presence of seeps.

Garden pl ot studies involving the propagation
of cultivated plants on the exposed sedi nents
wer e undertaken to evaluate the rate of

radi ocesi um nobi |l i zation into food crops.
Based on these studies, the uptake of

radi ocesiumis extrenely high for the anmounts
of that radionuclide available in the soil

al so woul d be expected to be reflected in the
ti ssues of those aninals species which forage
on this successional vegetation (Wicker,
1992a; 1992b).

Thi s

One of the nost noticeable inpacts resulting
fromthe exposure follow ng the drawdown of
the reservoir was the deci mati on of many beds
of freshwater nussels and cl ans (Wi cker,
1991; DCE, 1992). However, current
observations on Par Pond indicate that these
popul ati ons appear to be recovering in the
reduced area reservoir.

Par Pond fish popul ations were tenporarily
reduced as a result of the drawdown. The

absence of an established littoral zone was
expected to have the potential for a total |oss of
recrui tnent, because of reduced spawni ng and
nursery habitat. 1In general, although

recrui tnent was reduced during 1992, limted
sanpling data indicate that nost species,

i ncl uding sonme short-1lived forage species
experienced sone recruitment. This occurred



in spite of the loss of the original littoral zone

and probabl e intense predation

As noted previously, the conductivity of the
water in the Par Pond Reservoir has decreased
follow ng the drawdown and term nati on of the
punpi ng of make-up water fromthe Savannah
River. As the potassiumion decreases in
avail ability, organisns take up nore

radi ocesi um which is a potassi um anal og and
nore readily available in this now potassium
poor water. The inpact of this has been
observed in the increasing body burden of

radi ocesiumin Par Pond | argenouth bass.

O her fish species would be expected to have
simlar concentrations (Wicker et al., 1993).

There is no evidence that the drawdown
adversely affected the winter survival of adult
alligators in Par Pond. Unfavorable conditions
for nesting, and habitat conditions (lack of
cover) that have undoubtedly resulted in the

I ow survival of juveniles, have probably been
the nost inmportant inpacts of the reservoir
drawdown on this resident alligator popul ation

In general, the waterfow use of Par Pond
during the wintering season has been reduced
due to the physically snaller area and reduced
food resources. The nunbers of birds

overwi ntering on the reservoir during the
second year follow ng the drawdown had
increased conpared to the winter of 1991
however, these nunbers are still bel ow pre-
drawdom | evel s. This increase in the
waterfow nunbers is at least in part due to the
recovered |l evels of the aquatic macrophyte and
invertebrate populations in the basin. In
addi tion, the radi ocesi umbody burdens in the
ducks increased during the second winter with
forty percent of the adult birds having
neasurabl e | evel s of radi ocesium

Substantial nunbers of nourning dove have

been observed foragi ng on the vegetation

whi ch has col oni zed t he exposed | akebed

Concern for the potential off-site transport of
contami nants by these birds pronpted an

anal ysis of birds found feeding on the
terrestrial plants inhabiting the old | akebed
versus birds collected off-site. These studies
have shown that there are detectable | evels of
both nercury and radi ocesiumin the birds

foragi ng on the exposed | akebed; however,

t hese body burden | evels do not pose a concern
for human consunption at this tinme. Although
there is no evidence of harmto wildlife from
upt ake of Cs-137 or mercury, there has been a
noti ceabl e increase in the uptake of cesiumin
some of the aninmals and vegetati on on the
sedinents. The uptake | evel s have not yet
reached a dose |level where harmto wildlife wll
occur. The longer wildlife is exposed or can be
exposed to the sedinents, the greater the uptake
of contam nants will be and the greater the risk
of physi ol ogi cal harm becomes. WIldlife
monitoring will continue.

Par Pond has been and continues to be the

| ocati on where nost sightings of bald eagles on
the SRS takes place (Mayer et al., 1985; 1986
WBRC, 1993). (bservations of both adult and

i mmature birds on Par Pond have continued to

be infrequent but persistent.
of the reservoir by bald eagl es has been for
both foraging and roosting activities. The
drawdown has had no noticeabl e i npact on the
bal d eagle use of Par Pond. It is assuned that
nost of the prey obtai nedby breeding adults
and new y-fl edged i mmatures is obtained in

and around Par Pond. The inpact of the use of
Par Pond prey (prinmarily |argenouth bass) by
both adult and inmature bald eagles is

unknown at this tine

The sightings of gol den eagles on the SRS
continue to be a rare event. There have been no
nore observations of this species using Par

Pond since the sightings during the winter of
1991 (WBRC, 1993).

Conpl i ance Hi story

At SRS, waste materials are managed which are
regul ated under the Resource Conservation and
Recovery Act (RCRA). Certain SRS activities
have required Federal operating or post-closure
permts under RCRA. SRS received a

hazardous waste permt fromthe South Carolina
Department of Heal th and Environmental

Control (SCDHEC) on Septenber 30, 1987

Part V of the permt nmandates that SRS establish
and inplenment a RCRA Facility Investigation
(RFI) Program to fulfill the requirenents
specified in Section 3004(u) of the Federa
permit. On Decenber 21, 1989, SRS was

In general, the use



placed on the National Priorities List (NPL). A
site placed on the NPL comes under the
jurisdiction of CERCLA. In accordance with
Section 120 of CERCLA, DCE has negotiated a
FFA with the U S. Environnental Protection
Agency (EPA) and SCDHEC to coordinate

cleanup activities at SRS into one conpre-
hensive strategy that fulfills RCRA Section
3000(u) and CERCLA assessnent, investi -

gation, and response action requirenents. The
Par Pond unit is listed as a CERCLA unit in the
FFA.

On July 17, 1991, DCE notified EPA-Region

IV and SCDHEC that possible damfailure at

Par Pond coul d be an i nm nent and substanti al
endangernment to public health, safety, and the
envi ronnent under CERCLA, Section 104

(WBRC, 1991). DCE and EPA viewed the

drawdown of Par Pond as a renoval action

under Section 300.415 (d)(3) of the National Gl
and Hazardous Substances Pol | ution

Conti ngency Plan (NCP). Subsequent

eval uations indicated that repair activities to
stabilize the damwere necessary (Bechtel,
1991). As aresult, DCE determned that the
appropriate action to ensure safety was to
maintain the reservoir at the 181-ft el evation.
This action would facilitate repairs and reduce
potential for inpacts to downstream
comrunities in the unlikely event of a dam
failure. Repair of the dam was approved under
a CERCLA 106 Abatenent Action Letter

(WBRC, 1991). In conjunction with the

techni cal eval uation of needs for the dam DCE
perforned several environnental anal yses
including a Special Environmental Analysis for
Par Pond at the Savannah River Site (DCE,

1992), to conply with National Environnental
Policy Act (NEPA) requirenents and

conmm tnents, which evaluated the inpacts of
drawdown, repair of the dam and refill back to
the 200-ft level. As of July 1, 1994, the Par
Pond Dam has been repaired and i s considered
safe to maintain the reservoir at pre-drawdown
wat er | evel s.

An agreenent was reached with EPA - Region
IV for SRS, under the site eval uation process of
CERCLA, to conduct a limted, qualitative
human heath ri sk assessnent concerning the
sedi nents exposed fromthe drawdown of Par
Pond (WBRC, 1992). This hunman health ri sk

assessnent identified potential for additional
exposure and the need to evaluate alternatives
for reducing that exposure. In addition, an
assessnent of environmental risks based on
existing information was al so performnmed

(WBRC, 1992; DCE, 1993).

In addition to cesium 137, nercury has al so
been identified as a chem cal of concern (COQ)
in Par Pond exposed sedinents although the
concentrations and extent of contam nation have
not been fully assessed. Ecol ogical studies
indi cate potential threats from cesium 137 and
mercury in the sediments to ani mal receptor
species (WBRC, 1992).

For an interimaction and as requested by EPA -
Region |V, DCE evaluated interimaction

renedi al alternatives to reduce potential risks
associated with cesium 137 in the exposed

sedi nents. Based on current data, the nost
critical concerns for evaluation of interim
renedi al alternatives for the Par Pond sedi nents
are the control of risks due to cesium 137
contam nation. An evaluation of alternatives to
support a final action will be conducted
following conpletion of this interimaction and
an RI/FS for the entire waste unit.

1. Hi ghlights of Community
Participation

Public participation requirenents are listed in
Sections 113 and 117 of CERCLA. These

requi renents include the establishnent of an
Adm nistrative Record File that documents the
sel ection of cleanup alternatives and provides
for review and comrent by the public of those
alternatives. The SRS public involvement plan
(DCE, 1994) is designed to facilitate public

i nvol venent in the decision-nmaki ng processes
for permtting, closure, and the selection of
renedi al alternatives. The SRS public

i nvol venent pl an addresses the requirenents of
RCRA, CERCLA, and the National

Envi ronmental Policy Act (NEPA). Section
117(A) of CERCLA, 1980, as amended,

requires the preparation of a proposed plan as
part of the site remedial process. The Interim
Action Proposed Plan for the Par Pond Unit

(1 APP) (WBRC, 1994), which is part of the

Admi ni strative Record File, highlights key
aspects of the assessment and investigation



phases of the renedi ati on process and identifies
the preferred interimaction alternative for
remedi ation of the Par Pond unit.

The Admi nistrative Record File, which contains

the information pertaining to the selection of the
response action, was nmade available at the EPA-
Region IV office and at the follow ng | ocations:

U S. Departnent of Energy

Publ i ¢ Readi ng Room
Gegg-Ganiteville Library

Uni versity of South Carolina-Ai ken
171 University Parkway

Al ken, South Carolina 29801

(803) 641-3465

Thonmas Cooper Library

Gover nnent Docunents Depart nent
Uni versity of South Carolina
Col unbi a, South Carolina 29208
(803) 777- 4866

Simlar information was nade avail abl e through
the follow ng repositories:

Reese Library

August a Col | ege

2500 Walton Wy
Augusta, Georgia 30910
(404) 737-1744

Asa H Cordon Library
Savannah State Col | ege
Tonpki ns Road

Savannah, Georgi a 31404
(912) 356- 2183

The public was notified of the comment period
for the I APP through mailings of the SRS
Environnental Bulletin, a newsletter sent to
nore that 1400 citizens in South Carolina and
Georgia, and through notices in |ocal
newspapers including the A ken Standard, The
State, and the Augusta Chronicle.

The public comment period began on Decenber
1, 1994 for the | APP and ended on January 6,
1995. Responses to comrents are discussed in
t he Responsi veness Summary (Appendi x A).

A public neeting was held on Decenber 14,
1994 in Aiken, South Carolina to discuss the
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selected interimaction renmedy. Witten and oral
coments were accepted during this neeting.
These coments are addressed in the

Responsi veness Summary (Appendi x A).

V. Scope and Rol e of Operable Unit
within the Site Strategy

This interimaction operable unit addresses only
the renedi ati on of approximately 1340 acres of
sedi nents on the periphery of the Par Pond
reservoir that were exposed as a result of
reservoir drawdown (Figure 3). The overal
strategy of renediating the Par Pond waste
unit, consisting of the Par Pond reservoir,
series of pre-cool er ponds and canals, and
Lower Three Runs Creek, is to: (1) perform
the proposed interimaction described herein;

(2) further characterize the waste unit

del i neating the nature and extent of

contam nation and identifying the media of
concern; (3) performa quantitative baseline risk
assessnent to eval uate nedi a of concern

cheni cal s of concern, exposure pathways and
characterize potential risks; and (4) evaluate and
performa final action to remediate the identifled
nmedi a of concern. The operable unit described
inthis InterimAction Record of Decision

(1 ROD) does not include the submerged

sediments in Par Pond, the series of pre-cooler
ponds, or Lower Three Runs Creek. The

di screte action of this operable unit constitutes
the first of the proposed strategies which woul d
address the immedi ate threats posed by the

overall waste unit. The interimaction would
renedi ate the i medi ate potential risks caused

by exposure of contam nated sedi ments due to
reservoir drawdown. The action fulfills the
qualitative interimremedi al goals by providing
the nmost tinely reduction of risk to human

heal th, and the environment through

subnergence of the sedinents with a | ayer of

wat er upon restoration of the Par Pond water
level. The water |ayer would attenuate gamma

radi ation emtted fromthe decay of cesium 137

and mnimze the potential for contam nated

sedi ments to becone airborne or to becone

further redistributed through erosion. Al so, of
significance to the environment, the interim
action would allow for a gradual recovery of

the reservoir to essentially pre-drawdown

ecol ogi cal conditions. Follow ng the

performance of this interimaction, further

t he



characterization, and performance of the risk
assessnent, a final action(s) will be eval uated
whi ch woul d address residual risk or

contanmi nation for the entire waste unit.

V. Summary of QOperable Unit
Characteristics

The lowering of Par Pond from 200 ft to 181 ft
exposed approxi mately 1340 acres of sedi nent

on the periphery of the reservoir contam nated
wi th radi onucl i des and nonradi oacti ve
contaminants. Data are limted for evaluation
of human health and environmental risks
associated with the exposed sedi nents

Sanpling locations for data used in the limted
qualitative risk assessnent of Par Pond
sedinents are identified in Figure 4. The
limted, qualitative risk assessnment identified
16 nonradi oactive constituents in Par Pond
sedinents (Table 1). The risk assessment
screeni ng process resulted in the selection of
five of these constituents, barium beryllium
cadm um chromium and mercury, for further
evaluation in the human health ri sk assessnent.
These chem cal s generally exceeded

background concentrati ons and thus warranted

a risk evaluation. For the ecological risk
assessnent, nercury was sel ected as the focus
because the | evels of mercury found in the

sedi nents suggested a potential hazard to biota
living on the exposed sedinents and in the
associ ated aquatic communities, and because of
its bioaccumul ati on and bi oconcentration
potential .

Four radionuclides, cesium 137, cobalt-60,

pl ut oni um 238, and pl utoni um 239, were
detected in Par Pond sedinments (Table 1). Al
of these radionuclides were considered as
chem cal s of potential concern in the human
health ri sk assessnment. However, for the
ecol ogi cal risk assessnment, only cesium 137
was eval uated because it conprised the |argest
percentage of the radi oi sotope inventory, was
present in the greatest concentration in the
sedi ments, and because it has a tendency for
bi oaccunul ati on and bi oconcentration

Decay of cesium 137 is by beta particle

em ssion (7% and through barium 137 X-rays
(l owenergy gammma radi ation, 85%. The X-
rays resulting fromthe decay of cesium 137
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associated with the exposed sedi nents pose the
primary external radiation exposure route. In
addi ti on, exposed sedi ments contai ni ng

cesi um 137 (and ot her radionuclides) could
potential ly becone airborne through wind or

other natural activities. Inhalation of airborne
sedinents is also considered a potentially

signi ficant exposure route

Si nce nost of the radionuclide releases to Par
Pond (directly or indirectly) occurred during
the 1950 to 1960 era, and the half-life of
cesium 137 is approximately 30 years, nore
than half of this radionuclide has decayed. The
current estimated inventory of cesium 137
associated with all sedinents within the Par
Pond reservoir is approximately 43 G (Wnn,
1993), of which 9 G are present in the 1340
acres of exposed sedinments. The renaining 68
G of cesium 137 inventory in the Par Pond
systemis located in the sediments of the pre-
cool er canal / pond system and Lower Three

Runs Creek. The maxi mum concentration of
cesi um 137 in exposed Par Pond sedinents is
656, 640 pG/kg (WBRC, 1992). The exposed

sedi ments are contained in an area of

approxi mately 1340 acres on the periphery of
the Par Pond reservoir. The majority of the
contamnation is within the top one foot of the
sedi ment (Whicker, 1991). This gives a

vol une of sedinent potentially requiring
remedi ati on of approximately 2.2 million cubic
yar ds.

V. Sunmary of Cperable Unit Risks
Human Heal th Ri sks

Exi sting human popul ati ons that potentially
may be exposed to operable unit-rel ated
contam nants include residents |iving outside
but near the eastern boundary of SRS or
downstreamin the Lower Three Runs Creek

and Savannah River watersheds, trespassers
who may enter the Par Pond area, and workers

i nvol ved wi th ongoing activities at Par Pond
Exposur e pat hways t hrough whi ch hunman
receptors could potentially be exposed include
external exposure to radiation from exposed
sedi nents, inhal ati on of airborne sedi nent
particul ates, and derrmal contact wth and

i ngestion of sedinents. Lowering the |evel of
Par Pond to 181 ft has exposed approxi nately



Table 1. Max
Level s

Cont am nant

Al um num
Bari um
Beryl |ium
Cadm um
Cal ci um
Chr om um
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

N cke
Silver
Sodi um
Zinc

Cesium 137
Cobal t - 60

Pl ut oni um 238
Pl ut oni um 239

Sour ce

mum Concentrati ons of Chemicals in Par Pond Sedi nents Conpared to Background

Maxi mum Concentrati on

22,400 ny/ kg
500 ng/ kg
3.99 ny/ kg
2. 37 ny/ kg
2040 ny/ kg
49. 3 ny/ kg
10. 2 ng/ kg
30, 500 ny/ kg
9. 33 ny/ kg
608 ng/ kg
297 nygl/ kg

0. 614 ny/ kg
5. 69 ny/ kg
0. 0713 ny/ kg
17.0 ng/ kg
43. 1 ny/ kg

656, 640 pCG / kg
770.0 pG/kg
4.09 pG/kg
38.0 pG/kg

WBRC, 1992

1 Lindsay, WL., Chemical Equilibriain Soils
2 Meyer's Branch Data
3 NA = Not available

Background Level s

10, 000- 300, 0001 ny/ kg
1102 ny/ kg

0. 6222 ny/ kg

<0. 00012 ny/ kg
7000- 500, 0001 ny/ kg
8. 442 nyl/ kg

2-1001 ny/ kg

7000- 550, 0001 ny/ kg
2-2001 ny/ kg

600- 60001 g/ kg

20- 30001 ng/ kg
0.2892 ny/ kg

5-5001 ny/ kg

0. 2932 ny/ kg

750- 75001 ngy/ kg

10- 3001 ng/ kg

<20002 pG/kg
<40002 pG /kg
NA3
NA3



1340 acres of sedinents that were previously
under water. |If no renmedial action is taken
this sediment would renain exposed. Alinted
ri sk assessment was conducted (WSRC

1992), based on linted existing data to address
the human health risks resulting fromthese
exposed sedinments and forns the basis of the
current understandi ng of human risk for the
renedi al action alternatives

The data were not collected to fulfill the strict
data quality assurance and quality contro

requi renents of a CERCLA baseline risk
assessnent (WBRC, 1992). Therefore this

ri sk assessnment eval uates the data by
identifying current and future exposure

condi tions which provide a range of potential

ri sks fromexposure to Par Pond contam nants.
In addition, the risk assessnent only eval uates
the contam nants identified fromthe existing
data. Qher contam nants nmay be present in the
Par Pond sedi nents, but wi thout a

conpr ehensi ve sanpling and analysis effort,

the risks resulting fromexposure to al

contam nants cannot be adequately assessed.

Because of the qualitative nature of the risk
assessnent, attenpts to nodel contam nant
transport were considered inappropriate

Ext rapol ati on of exposure point concentrations
using data that were of a quantity and quality
i nappropriate for nodel input, was considered
to introduce an unacceptabl e | evel of
uncertainty in the nodeling results. An
exception to this approach was nade regarding
resuspension to air of sediments no | onger
covered by surface water, which was

consi dered the pathway nost likely to transport
appreci abl e quantities of contam nants from Par
Pond during the drawdown condition. For this
pat hway, nodel i ng was conducted using

existing data to estinmate exposure con-
centrations of cesium137 for current off-Par
Pond unit locations (Hanby 1991b; Marter and
Carlton, 1991).

Car ci nogeni c risks frominhal ati on of airborne
sedi nent particul ates by residents outside SRS
boundaries were found to not be a concern, as
the estimated risk is less than the EPA target
risk range of 1 x 10-6 (one excess cancer in one
mllion people). As stated above, risks were
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not calculated for residential exposure (outside
SRS boundari es) through ingestion of surface

wat er contai ni ng resuspended sedi nents.

However, estimates of the annual dose

equi val ent of cesium 137, noted during the
drawdown of Par Pond, suggested that risk
fromthis pathway woul d be negligible.

I ntroduction of cesium 137 to Lower Three

Runs Creek and the Savannah River through
erosi on of exposed sediments during refill is
not likely to exceed the amount that was

i ntroduced during drawdown. The Par Pond

Dam Reservoir Refill Plan calls for refilling the
Par Pond by punping water fromthe Savannah
River to the Par Pond, using the existing P-
React or intake piping and di scharge canal, at
rates of 80,000 to 160,000 gallons per mnute
(gpm. The plan will transfer 50,000 gpm

down P-Discharge Canal to the Hot Arm and

the remai nder will be punped by reversal of
normal flow through the Par Pond Punp

House Station, |located at the head of the South
Arm (Figure 5). The potential for
renobi l i zati on of contam nated sedinents in the
Par Pond drainage during refill has been

cal cul ated (Chen, 1994). Particul ar enphasis
has been given to the potential for |oss of
contam nat ed sedinents from Par Pond into

Lower Three Runs Creek. Cal cul ations show
that sediments woul d not be resuspended at the
Pond C Dam (Hot Dan) outlet to the Par Pond
Sedi nents woul d be resuspended around the

Par Pond Punp Station area. However, nost

of the suspended sedi ment would settle before
reaching the Par Pond Dam A very snal
quantity of sedinent mght remain in
suspensi on. Al though sone sedi nent may be

rel eased, the downstreaminpact from cesium
137 will be far less than that experienced
during the drawdown. During drawdown,

water was rel eased at 240,000 gpm (versus
10,000 during refill) and the anmbunt of cesium
137 and suspended solids anounted to a

maxi mum of 8 percent of the drinking water

st andar ds

Car ci nogeni c risks cal culated for the current
| and use scenario indicate only one pathway,
external exposure from sedi ment to the Par
Pond unit worker, exceeds the EPA-established

target risk of 1 x 10-6; the risk for this pathway

is calculated to be 4 x 10-5, within the EPA



target risk range. By nanagi ng work
condi tions and duration, this risk can be
m ni m zed

Car ci nogeni ¢ risks cal cul ated for the hypo-
thetical future Par Pond unit worker and future
Par Pond unit resident exposed to Par Pond
sedinents indicate that risks exceedi ng the

EPA- est abl i shed target range of 1 x 10-4 to 1 x
10-6 are likely for these scenarios. Because of
the hypot hetical nature of the Par Pond unit
resident scenario, the additional pathways that
are identified by this scenario are not likely to
be of concern in the i mediate future

However, the results of this scenario do
identify additional pathways of concern should
the Par Pond unit resident conditions becone a
possibility.

The limted risk assessnment indicated no
adver se noncar ci nogeni ¢ human heal th effects
are likely fromexposure to Par Pond

sedi nent s.
Envi ronnmental R sks

Alimted, qualitative ecol ogical risk assessment
(WBRC, 1992) was conducted to determine the
potential effect of exposure to contam nated
sedinent on the newy energing (early-
successional) terrestrial comunity inhabiting
the 1340 acres exposed fromthe drawdown of

Par Pond to 181 ft. Because the exposed
contam nat ed sedi ments can erode into Par

Pond, potential risks to the aquatic community

al so were addressed. The ecol ogical risk
assessnent investigated only current conditions
at Par Pond. Neither the inpact fromthe
drawdown on the Par Pond ecosystem nor the
potential effect from sel ected renedi al

al ternatives were eval uated.

Two biotic communities were assessed for
exposure to contam nants in the exposed Par
Pond sedinents, an early-successi onal
terrestrial conmmunity and the aquatic Par Pond
community potentially exposed from erosion of
t he exposed sediments into the reservoir. Biota
fromboth popul ations are potentially exposed
to radi onuclides and non-radi oactive
constituents. O the four radionuclides known
to be present in Par Pond sedinments, only
cesi um 137 was addressed in this assessnent.

Cesi um 137 conprised the | argest percentage

of the radionuclide inventory, had the greatest
concentration in the sedinents, and has a
known propensity for bioaccumul ation and

bi oconcentration. There were 16 non-

radi oactive constituents identified in the

sedi nents of Par Pond, of which only mercury
was chosen as a chemical of potential concern
due to its tendency for bioaccurul ation and

bi oconcentrati on

O the species known to inhabit or visit the
exposed sedi nents of Par Pond and the Par

Pond aquatic ecosystem the follow ng were
chosen as receptor species for the assessnent:

! Rare, threatened, or endangered species
[bal d eagle, wood stork, Anerican alligator
(due to simlarity of appearance to an actua
t hreat ened or endangered speci es whi ch can
be considered threatened or endangered by
conpari son)]

Potentially affected sport or commercia
species (white-tailed deer, ring-necked
duck, largenouth bass, bluegill, loblolly

pi ne)

Speci es that

represent obvi ous and known

t oxi col ogi cal endpoi nts for exposure (water
lotus, water lilies, wild pig, brown water
snake, slider turtle, Anerican coot,

buf fl ehead, horned grebe, |esser scaup

ri ng- necked duck, and ruddy duck)

Species that control the community
structure and function through predation
(American alligator, |argenmouth bass, and
wild pig)

Speci es that denonstrate narked
productivity and abundance (bl ackberry
briar and rush)

Al selected terrestrial animal species may
experience possi bl e ecol ogical effects from
exposure to cesium137. In addition, the
Anerican alligator may experience adverse
ecol ogi cal effects frommercury exposure
(WBRC, 1992).

Al selected aquatic ani mal species my
experience adverse ecol ogical effects from
exposure to nercury, while the bald eagle
wood stork, and Anmerican alligator also nmay
experience possi bl e adverse effects from
cesi um 137 exposure



Results of the limted risk assessnent indicate
that cesium 137 and nercury levels in the
exposed sedinments potentially threaten the

ani mal receptors that inhabit the Par Pond
shoreline with nmaintenance of the reservoir at

the 181-ft nsl water |level. However, little or
no effects to either terrestrial or aquatic
vegetation are expected to occur. Effects of

cesi um 137 and nercury contam nation from

t he exposed sedi ments that are transported to
the reservoir in runoff will be specific for each
receptor speci es dependi ng upon such factors

as diet and nmetabolism |If significant |oading
of sedinment to the reservoir was to occur,
effects fromcesium 137 are expected to be

mnimal. However, enhanced nercury | oadi ng
into the basin, in addition to causing the
potential for increased nethylation processes,

poses threats to the identified aquatic receptor
speci es and the Par Pond ecosystem This is
especially true for the fish-eating protected
species (i.e., bald eagle, wood stork, osprey,
and Anerican alligator).

Based on observations and field evidence (e.g.,

tracks and scats), the use of the exposed

| akebed by a few speci es of mammal s has
continued since the drawdown. This prinmarily
includes the wild pig and white-tailed deer.
Bot h of these species are harvested during the
fall public hunts on the SRS. Because of this,
these mammal s are a concern associated with
the uptake of contam nants (e.g., radi ocesiun
t hrough the human consunption of aninals

taken in the area around Par Pond. |ncreased

I evel s of radiocesiumconcentrations in wild pig
nmuscl e over pre-drawdown | evel s has

t he contam nated sedi nents. Al t hough hi gher

t han observed prior to the drawdown, these
level s do not currently pose a concern for
human consunption. Although there is no
evidence of harmto wildlife fromuptake of Cs-
137 or nercury, there has been a noticeabl e
increase in the uptake of cesiumin some of the
animal s and vegetation on the sedinents. The
upt ake | evel s have not yet reached a dose | evel
where harmto wildlife will occur. The |onger
wildlife is exposed or can be exposed to the
sedi nents, the greater the uptake of
contaminants will be and the greater the risk of
physi ol ogi cal harm becones. WIldlife
nonitoring will continue. Extensive rooting in

the | akebed sedi nents by the wild pigs around
Par Pond began i mredi ately after the

drawdown and continues to be extensive. The
drawdown appears to have facilitated the range
expansion of the SRS wild pig population in
the area of Par Pond. This range expansion
woul d be expected to result in damage to areas
whi ch had not previously been subjected to
depredation by this non-native spectes. In
addition, it also brings the distribution of these
ani mal s closer to the SRS boundary, increasing
the potential for the off-site transport of

contam nants and harvest by |ocal residents.
VI1. Description of Alternatives
Renedi al alternatives were devel oped for the

Par Pond unit for the reduction of human health
and environnental risk fromcesium 137

contam nation in the exposed sedinents. |In
accordance with the NCP, the No Action

Al ternative was set forth as a baseline. The
alternatives are as foll ows:

Alternative 1

No Renedi al Action and Maintain Par Pond at

the 181-ft Level

Al ternative 2

Refill and Maintain Par Pond at the 200 + 1-ft
Level

The preferred alternative for the Par Pond unit

is Alternative 2 - Refill and Mintain Par Pond
at the 200 £ 1-ft Level
Al ternative 1 involves no renedial action for

the exposed sedinments. Alternative 1 consists
of leaving Par Pond at the 181-ft |evel.
Alternative 2 involves refilling Par Pond to the

original 200 + 1-ft level and maintaining the
reservoir at that |evel.
Alternative 1 - No Renedial Action and

Mai ntain Par Pond at the 181-ft Level

Under Alternative 1, Par Pond sedinents

woul d be left in place and no renedial efforts
woul d be conducted. Par Pond woul d remain

at the 181-ft level, leaving 1340 acres of
contam nat ed sedi nents exposed. Currently,
approxi mately 10 cubic feet per second of
reservoir water is discharged to Lower Three



Runs Creek to maintain biota coomunities in

the creek. Because of current access controls
at SRS, the potential hunan health inpacts
woul d be to Par Pond unit workers from

external exposure to radionuclides in the

sedi nents; ingestion of and dernal contact with
the sedi ments; and inhal ati on exposure to
airborne particul ates inside SRS boundari es.
These potential inpacts can be controlled by
managenent of work conditions and duration

Al so, ongoing revegetation of the exposed
sediments result in reduction in particul ate
materi al s becom ng airborne. The wetland and
aquatic habitats of the Par Pond ecosystem
woul d not recover to pre-drawdown

conditions. |Instead, terrestrial habitat would
eventual |y becone fully established on the
approxi mately 1340 acres of exposed sedi nent.
Exposure of animal receptors to the
cont am nat ed sedi ments woul d conti nue

Further description of this alternative appears
bel ow.

Treat nent Conponents. No treatnent woul d
be i npl enent ed

Engi neering Controls.
woul d be required.

No engi neering controls

Institutional Controls. Access to SRSis
controlled at primary roads by continuously
manned barricades. Qher roads entering the
site are closed to traffic by gates or barriers.
The entire SRS facility is surrounded by an

excl usion fence, except along the Savannah
River. The Site is posted agai nst trespassing
under state and Federal statutes. No

addi tional /new controls woul d be instituted.

Quantity of Waste. The contami nants are
primarily located within the top one foot of
sedinents. Under Alternative 1, approxinately
1340 acres of sedinent would renmai n exposed
until final action(s) is evaluated. Considering
that the depth of contam nation does not exceed
one foot, the volune of contam nated sedi nent

is approximately 2.2 million cubic yards.

I npl erent ati on Requirenents. This alternative
is readily inplenentable.

Estimated Construction and Operation and
Mai nt enance Costs. No renedial costs are

expected for inplenentation of this alternative
Damrepair costs are not addressed in this

| APP.  Mai nt enance costs include punping/

di scharge costs to maintain the water level in
Par Pond at the 181-ft level. This cost is
estimated to be $280,000 annually. The cost is
an incremental (estimated) cost (part of the tota
cost) associated with the operation of the Site
Cooling Water Distribution System (river water
systen) that nmintains water to Par Pond, L
Lake, and the reactors. The river water system
will remain in service, at this tinme, regardl ess
of the action chosen for Par Pond. Therefore
SRS woul d still incur the cost associated with
the operation of the punps. A review of

renedy nust be conducted every five years, as
requi red under the Superfund Amendrments and
Reaut hori zation Act (SARA). Costs include

esti mates of neetings with EPA every five

years using current overhead, wages, and
expenses. A present worth factor is applied to
the cost at a discount rate of five percent.
Inflation is considered to be zero percent. The
present worth costs for punping/discharge to
maintain the reservoir water |evel and renedy
revi ew ext ended over a 30-year period woul d

be, respectively, approxi mately $4, 300, 000

and $280,000, or a total of approximtely

$4, 600, 000

ARARs Associated with the Considered

Alternative. Applicable or Relevant and
Appropriate Requirenents (ARARs) are

Federal and state environnental regul ations that
establ i sh standards whi ch renedial actions

nmust neet. There are three types of ARARs:

(1) chenical -specific, (2) |ocation-specific, and
(3) action-specific. This section sets forth
maj or ARA associated with the renedial
alternative

There are no chem cal -specific or action-
specific ARARs associated with Alternative 1
The single | ocation-specific ARAR associ ated
with Alternative 1 is the Endangered Species

Act (16 USC 1531 et seq.). The Act is

intended to prevent the further decline of
endangered and threatened species and to bring
about the restoration of these species and their
habitats. Section 7 of the Act requires
consultation with the Departnent of the Interior
regardi ng any action of a Federal facility that
may i npact endangered or threatened species



The Departrment of Interior is a Natural
Resources Trustee for SRS. As such, their

advi ce is continuously sought and they are kept
inforned on environmental issues, including

the proposed interimaction at Par Pond. The
Endangered Species Act is applicable to the
interimaction since endangered (bald eagle)
and threatened [Anerican alligator (due to
simlarity of appearance to an actual threatened
or endangered species)] species utilize Par
Pond. These predator species utilize the
reservoir and coul d be adversely affected by the
i ncreased | oadi ng of contam nated sedi nents
fromrunoff into the basin and subsequent

upt ake and accunul ati on by prey species

(WBRC, 1992). Both species also can be
adversely affected by preying on terrestrial
animal s living on the exposed contam nat ed

sedi ments. The wood stork is not considered

to be inpacted by the interimaction as this
speci es does not regularly utilize Par Pond.
During the initial stages of reservoir

drawdown, wood storks were seen feeding on

prey isolated in shall ow pools forned al ong the
shoreline by receding waters. However
subsequently as the water |evel dropped and the
i sol ated pools dried out, the sloping shoreline
becane steeper in gradient and the habitat
becane unsuitable for use by wood storks.

This species requires a shall ow water habitat
such as found in nearby Kathwood Lake. The
Endangered Species Act is the only |aw or

regul ation that includes the potential inpacts to
i ndi vi dual organi sns from exposure to
chemcals in the exposed sedi nents.  her

laws or regul ations that deal with potential
impacts to natural resources relate to physica
di sturbance rather than chemcal effects. The
proposed interimacti on does not include

physi cal di sturbance, and, accordingly are not
ARARs. Fl oodpl ai n managenent and

wet | ands protection regulations are not ARARs
because the Par Pond reservoir is not itself a
jurisdictional wetland. Jurisdictional wetlands
are present in the original streanbed of Lower
Three Runs Creek bel ow the Par Pond Dam

(CCE, 1987).

Alternative 2 - Refill and Mintain Par
Pond at the 200 + 1-ft Leve

Alternative 2 involves refilling the Par Pond
reservoir and naintaining at the 200 + 1-ft

| evel , submerging currently exposed sedi nents
with water. The wetland and aquatic habitats
of the Par Pond ecosystem would eventually
recover to essentially pre-drawdown
conditions. Because of the access controls at
SRS, the only tenporary exposure pathway
woul d be to workers at the Par Pond unit
directly exposed to the sedinents. Externa
exposure to radionuclides, ingestion of and
dernmal contact with sedinents, and inhalation
of airborne sedinments woul d cease with the
refilling of Par Pond

Since its construction in 1958, the Par Pond
reservoir on the SRS has historically been a

hi ghly productive and di verse ecosystem
benefitting fromthe protection fromdisturbance
afforded by its location on the SRS. In spite of
contam nants introduced from SRS production
reactor effluents (e.g., heat, radionuclide

di scharges) and Savannah River water (e.g.
mercury), the reservoir ecosystem has shown

hi gh bi ol ogi cal diversity and has been an

i mportant regional resource for waterfow
Primary production in the reservoir has been
stimulated by inputs of nitrogen and

phosphorus from Savannah Ri ver water that

was used to replace seepage and evaporative

| osses, and to maintain constant water |evels.

The historic inputs of Savannah Ri ver water
have resulted in the accurmul ati on of chem cal
constituents in the basin. Mercury
accunul ati on has been docunented, and, while
not docunented, nitrogen and phosphorus

accunul ations are al so expected to have
occurred. These constituents have accumul at ed
primarily in sedinents and, to a | esser extent,
in biota in the ecosystem Simlarly, inputs of
radi onucl i de rel eases fromR Reactor have
accunul ated primarily in the sedinents.

The refilling of Par Pond will significantly
mtigate the risks associated with direct
exposure from contam nated sedi ments. Once
refilled, the overlying water will effectively
shield the ganma radi ation emi ssions fromthe
cesium 137. Additionally, potential risks from
resuspensi on by wind, although currently | ow,
will be elimnated. The rate at which this
mtigation is achieved is solely dependent on
the time at which the reservoir is refilled toits
historic water |evel of 200 ft msl.



The refilling of the reservoir will represent a
significant additional change for the Par Pond
ecosystemand will have both transient and
permanent effects, relative to current and

previous conditions. The refilling action will
result in three imredi ate stresses to the Par
Pond ecosystem Additional nutrients

(nitrogen and phosphorus) will be introduced
into the basin with Savannah R ver water.
Significant portions of the nutrients currently in
t he exposed sedinents and the vegetation

growi ng on these sedinents will also be

renmobi lized into the water colum follow ng
inundation. This influx of nutrients is expected
to result in eutrophic to hypereutrophic
conditions in the reservoir (i.e., exceptionally
hi gh al gal abundance and possible shifts to
undesirabl e al gal species). Introduction of
nutrients during the spring and sumer nonths

is expected to result in worse conditions than if
these nutrients are introduced during the fal

and wi nter nonths when water tenperatures

and light intensity are lower. The presence of
nutrients introduced during the wi nter nonths
and nobilization of nutrients from sedi nents

and decayi ng vegetation during the grow ng
season nakes the devel opment of eutrophic to
hyper eut rophi ¢ condi ti ons unavoi dabl e, but

m ninmzation of nutrient input during the spring
and sunmer nmonths may afford some

mtigation for this condition

A second stress will result frominundation of
the vegetati on on the exposed sedi nents.

Decay of this vegetation will deplete dissolved
oxygen in the overlying water. To the extent
that the inundation and initial decay occurs
during the winter months, this stress may be
sonewhat mtigated because deconposition
rates will be | ower, nore oxygen wll be

avail able in the colder water, and oxygen
requirenents by fish and other aquatic
organisns will be lower. Nevertheless, it is
antici pated that the zone of oxygenated water

will be significantly reduced during at |east the
first year following reservoir refill fromlate
spring through early fall

The third stress resulting fromthe refill wll be

habi tat disruption. Over the three years of the
drawdown, the littoral (shore zone) community
has becone reestablished in the reservoir,

al though at a nuch reduced size conpared to

historic conditions. This littoral zone supports
aquatic plant, aquatic invertebrate, and fish
communi ties that are dependent upon this
shal | ow water habitat. O particular inportance
is the use of this habitat for fish spawning and

as a nursery area for juvenile fish. This habitat
will be lost during the refill and ful
reestablishment of the littoral zone habitat wll
require several years following refill of the
reservoir and stabilization of water |evels.

Some mitigation of the potential inpacts on fish
popul ati ons can be obtai ned by stabilizing

water |evels during the fish spawni ng and

nursery periods. By maintaining relatively
stable water |evels during the spring and

sumer, fish are expected to conplete

spawni ng and recruitment. Should the

reservoir not achieve its final pool |evel during
the initial period of refilling, the reservoir water
level will be stabilized to maxi m ze the chances
for successful spawning during 1995. This

will require careful attention to water inputs
fromthe river water system because the ability
to rel ease water fromthe reservoir at
intermediate water levels is severely limted
when the reservoir is thernmally stratified

Refill will occur during the fall and w nter
using both river water inputs and natural inputs
fromrainfall and groundwater. River water
inputs will be reduced or elimnated as
necessary to ensure that damsafety
requirenents are not exceeded. Until the
reservoir is refilled, discharges will be

m ni m zed throughout the year to those outputs
required to maintain acceptable flows in Lower
Three Run Creek (approximately 10 cubic feet
per second); only under conditions where dam
safety is jeopardi zed will discharges be

i ncreased above this rate. River water inputs
may be restricted during the spring and sumrer
nmont hs as dictated by ecol ogi cal conditions.
During heavy rainfall events in the spring and
summer, nodest increases in water |level are
not expected to have adverse ecol ogi ca
consequences. The mninumwater |evel to be
mai nt ai ned through the spring and summer is
approximately that attained in early April

Foll owing this approach, it is possible, and the
intent is, that the reservoir will be refilled
during the first winter and the risk m ninized.



Shoul d that not be the case, a significant
reduction in risk associated with the cesium

137 contam nated sediments will still be

achi eved because the nost highly contam nat ed

of the exposed sediments will be inundated. |If
only a partial refill is achieved during the first

winter, a relatively short period during the
following fall should be required to conplete
the refill.

The potential for renobilization of

contam nated sediments in the Par Pond

drai nage during refill has been considered.
Particul ar enphasis has been given to the
potential for |oss of contam nated sedi nments

fromPar Pond into Lower Three Runs Creek.

The potential for significant transport fromthe
reservoir is considered to be low During the
refilling operation, water will be punped into the

through the river water distribution systemto

t he Par Pond punphouse and rel eased into Par
Pond. There is no reason to expect that

signi ficant radionuclide contam nation exists in
the piping systemof the river water distribution
system so no radionuclide resuspension is
expected to occur prior to release of this water
into Par Pond. The intake structure at the
punmphouse is configured with a concrete slab
extending the width of the intake structure and
approxi mately 100 ft into the reservoir beyond
the headwal | of the intakes (WIde, 1985).

This concrete slab is at elevation 190 ft nsl and
is therefore subnerged at the current water
level. The slab extends into the punphouse at
the same elevation at |east as far as the punp
intakes. Consequently, water that is rel eased
into the punphouse flow ng toward the

reservoir encounters a run of great than 100 ft
of flat concrete prior to entering the reservoir
proper. It is anticipated that prior to
encountering the contam nated reservoir

sedi nents, nost of the turbulent energy of this
water will have dissipated, thereby reducing or
elimnating its erosive potential. Should any
cont am nat ed sedi nents be resuspended near

t he punphouse, the flow path fromthe

punphouse to the damis approxi mately 2.5

mles. It is reasonable to assune that flow
velocities are |l ow over this flow path, and that
flowis essentially lamnar (as opposed to
turbulent). Consequently, any sedinents

eroded near the punphouse shoul d be

redeposited in the reservoir prior to reaching

the di scharge pi pe at the dam

The ot her nmajor source of water for the Par
Pond refill is releases into the P Reactor cana
system The primary rel eases of radionuclides
into Par Pond occurred through drai nages
associated with the R Reactor drainages. These
included a natural drainage fromR Area into
Pond C and the R Reactor canal system

through Pond B into the north armof Par

Pond. These drainages will not be affected by
flows associated with the refill action
Secondary contam nation of the P Reactor cana
systemoccurred as a result of cesium 137
nmobi | i zation by chem cal cycling processes
within Par Pond and the intake of P Reactor
cooling water with low | evel contam nation

The last significant radionuclide introduction
Par Pond system occurred in 1963- 64.

It is reasonable to assune that the majority of
resuspendabl e contam nated particul ate matter
introduced into the P Canal system has been
flushed fromthe systemduring the subsequent
nearly 20 years of high flows through the
systemfrom P Reactor. Therefore, only small
armount s of contam nated resuspendabl e
particles are expected to occur in the cana
system

The entry point of the P Canal into Pond C
represents a depositional area. This could be a
poi nt of historic radionuclide accumul ati on and
a potential source of resuspendable

contam nated particles. As this area has not
been evaluated for soil types or contam nation
levels, it should be assuned that resuspension
of contam nated particles could occur at this
area. The flow path fromthis area to the Hot
Dam cul vert is approximately 1/3 mle and it
can assuned that this flow is non-turbul ent,
thereby facilitating settling of particles.
However, the culvert fromPond Cto Par Pond
pulls bottomwater fromPond C. Particles
settling to the bottomof Pond C near the

cul vert can be assunmed to remain in suspension
passi ng through the Hot Dam because of the
expected high water velocities and turbul ence.
Once entering Par Pond from Pond C

however, these particles should settle relatively
rapidly. After an initial episode of high
turbul ence following exit fromthe Hot Dam
culvert, it can be assurmed that flow velocities
are low and flowis essentially lamnar. The



flow path fromthe Hot Damto the cold dam

rel ease intake is approxinmately 2.7 mles. It is
anticipated that, even with bottomrel ease, nost
of the particles should have settled over this

fl ow course.

Moni toring of the response of the damto rises
in water level will be conducted as well as
ecol ogical conditions in the reservoir and
nonitoring of water quality of discharges from
the reservoir to Lower Three Runs Creek.

Moni tori ng of ecol ogi cal conditions will occur

at four locations in the reservoir that have been
used in previous nonitoring efforts. Water
sanples will be collected in the reservoir at two
week intervals with anal yses for anmoni a,

nitrate, total Kjeldahl nitrogen, total
phosphorus, orthophosphate, chlorophyll-a,

di ssol ved oxygen, and tenperature. Top and
bottom sanples will be collected for all

chem cal anal yses except as not ed.

Chl orophyl | -a anal yses will only be conducted

for surface waters. Tenperature and dissol ved
oxygen neasurenents will be conducted at
approxinmately 1 mintervals fromthe surface to
the bottom Water sanples will be qualitatively
screened to deternine relative proportions of

maj or al gal taxa. Water quality nonitoring wll
continue into the early fall after nost, or all, of
the reservoir filling is conpleted.

Fi sh sanpling will be conducted at |east three

tines: prior toinitiation of refill, in the spring
during the refill, and in the fall following refill.
El ectrofishing will be the primary collection

techni que with data anal yzed to evaluate fish
community structure and recruitment. Fish

sanples will be collected for mercury and
cesi um 137 anal yses; water and sedi nent
sanples will also be collected at the tinme of fish

sanpling for nercury anal yses.

DCE, through an interagency agreenment with
the U S. Ceol ogic Survey (USGS), naintains

a water |level stage recorder in Par Pond and a
stream flow nonitoring station i nmedi ately
downstream from Road B on Lower Three

Runs Creek. Par Pond discharges will be
nonitored at, or near, SRS Road B, (see Figure
1) inmmediately downstream fromthe Par Pond
damto test for radionuclide releases fromthe
reservoir during refill.

Water quality nonitoring at the Par Pond

di scharge is currently conducted bi-weekly

usi ng conposite sanples collected over that
period. Water sanples from Lower Three

Runs Creek are anal yzed for gross-al pha, non-
volatile beta, and tritium strontium anal yses are
conducted on a nonthly basis. Monitoring of

wat er i medi ately downstream fromthe Par

Pond Damwi || be nodified at the tine when
refill isinitiated. Daily grab sanples will be
coll ected and anal yzed for total suspended
solids, gross al pha, non-volatile beta, tritium
and cesium 137. This sanpling will continue

for a period of two weeks follow ng the
initiation of refill. Should significantly el evated
concentrations of radionuclides be detected,
daily nonitoring will be continued for a | onger
period of time. Follow ng cessation of daily
noni toring, bi-weekly sanpling will be

resumed with the sane paraneters as in the
current program (cesium 137 will be added)

bei ng anal yzed. Shoul d the val ues for any of
the nonitored radiol ogi cal paraneters approach
or exceed 50 percent of the drinking water
standard during the refill, releases fromthe
reservoir will be reduced or ceased until it can
be deternmined that these target concentrations
will not be exceeded.

Further description of this alternative appears
bel ow.

Treat ment Conponents. The treatnent in this
alternative would be the subnmergence of the
sediments with the refilling and maintenance of
the reservoir at the 200 + 1-ft level. This
woul d al l ow the radi oactive isotopes in the

sedinents to decay naturally, and woul d
m ni m ze human health risks because of |imted
access to the sediments under water. The |ayer

of water woul d provi de shiel di ng which woul d
attenuate radi ati on and prevent contam nated
sedi ments from beconi ng airborne.

Engi neering Controls. Controlled punping to
and di scharge from Par Pond woul d be
required to maintain the water |evel
ft.

at 200 + 1

Institutional Controls. Under Aternative 2,
remai ning risk woul d be controlled through
institutional controls. Public access to areas
within SRS is controlled by existing security



personnel and security equi pment as di scussed
under Alternative 1. No additional/new
controls would be instituted under this

al ternative.

Quantity of Waste. Considering that the depth
of contam nation does not exceed one foot and
the area of exposed sedinments is 1340 acres,
the vol ume of waste is approxinately 2.2
mllion cubic yards.

I mpl erent ati on Requirenents. No inpl enent-
ability concerns are associated with Alternative
2

Esti mated Construction and Operation and
Mai nt enance Costs. Inplenmentation of this

alternative requires punping for refilling and
mai ntaining the reservoir at the 200 + 1-ft |evel
Annual punping costs for refilling and

mai ntai ning Par Pond at the 200 + 1-ft |evel are
estimated to be $360,000. The cost is an

increnental (estimated) cost (part of the tota
cost) associated with the operation of the Site
Cooling Water Distribution System (river water
systen) that nmaintains water to Par Pond, L
Lake, and the reactors. The river water system

will remain in service, at this tinme, regardl ess
of the action chosen for Par Pond. Therefore
SRS woul d still incur the cost associated with

the operation of the punps. The punpi ng cost
ext ended over a 30-year period at a discount
rate of five percent would be approximately
$5, 500,000. Since the waste would remain in
pl ace, a review of renedy woul d be required
every five years under SARA. Total present
worth costs for inplenenting this alternative
i ncl udi ng punpi ng and remedy review, are
estimated to be approxi mately $5, 800, 000 over
a 30-year period

ARARs Associ ated with the Considered
Alternative. There are no chemcal -specific or
action-specific ARARs associated with
Alternative 2. Concerning |ocation-specific
ARARs, as with Alternative 1, the Endangered
Species Act (16 USC 1531 et seq.) is
applicable to Alternative 2. Refilling Par Pond
will elimnate the additional accumul ation of
cont am nated sedinents in deeper basin areas
caused by surface runoff on the exposed areas
Cont am nant concentrations in basin sedinents
woul d be expected to be nore evenly

distributed under this alternative. Accordingly,
over the long term adverse effects on
endangered and threatened species would be

nmore simlar to pre-drawdown conditions.

VI1l. Summary of Conparative
Anal ysis of Alternatives

The NCP [40 CFR § 300.430 (e)(9)] sets forth

nine evaluation criteria that provide the basis for

eval uating alternatives and sel ecting a renedy.
The criteria are:

overall protection of human health and the
envi r onnent

conpl i ance wi th ARARs

| ong-term effectiveness and per manence
reduction of toxicity, nobility, or volume
t hrough treat nent

short-term effectiveness

i npl enentability

cost

state acceptance

conmuni ty acceptance

Overall Protection of Human Health and the
Environment. Alternative 1 would not achieve
any reduction in hurman health risks posed by
the drawdown of Par Pond. Alternative 2

woul d provide a reduction in carcinogenic risk
due to the shielding provided by the overlying
surface water after refilling of the pond. In
addition, Alternative 2 would elimnate direct
exposure to the contam nated sedi nents.

Under Alternative 1, the ecosystemalteration
and instability resulting from Par Pond
drawdown woul d continue as the ecosystem

adj usts to drawdown conditions. Alternative 1
woul d result in continued exposure to
cont am nat ed sedi ments and woul d

permanent|ly elim nate approxi mately 1340

acres of wetland and aquatic habitat present
prior to drawdown of the reservoir

I npl enentation of Alternative 2 would result in
eventual re-establishment of the aquatic habitat
and wetl ands to essentially pre-drawdown
condi ti ons.

Conpl i ance with Applicable or Rel evant and
Appropriate Requirements (ARARs). No

chemical -specific or action-specific ARARs are
associated with either Alternatives 1 or 2. The



Endangered Species Act is the location-specific
ARAR associated with the alternatives.
Alternative 1 allows for the potential of

i ncreased adverse effects to endangered and

t hr eat ened speci es through increased potenti al
for sediment |oading to the reservoir and
subsequent uptake of accumul ation in prey
species. Wth inplenentation of Alternative 2,
Par Pond will nore closely resenble conditions
for these endangered and threatened species
that existed before drawdown.

Long- Term Ef f ecti veness and Per manence.

The magni tude of risk associated with
Alternative 1 will decrease over tinme due to the
natural decay of cesium 137. The ecosystem
woul d eventual Iy adjust to conditions of the
181-ft drawdown water |evel; however, the
habitat on the majority of the 1340 acres of
exposed sedi nents woul d be permanent!y

altered to a terrestrial structure.

The magni tude of risks under Alternative 2 will
essentially remain unchanged for the time
required for damrepair and water |evel
restoration. Upon conpletion of restoration of
the water |l evel under Alternative 2, risk due to
di rect exposure and inhal ation of contam nated
sedi ments woul d be nininized. The eco-

system woul d recover to essentially pre-
drawdown conditions (wetlands and aquatic

habi tat) under Aternative 2, as conpared to
Alternative 1, nmaintaining the water |evel at the
181-ft |level.

Reduction of Toxicity, Mbility, or Vol une.
Alternative 1 would not reduce the nmobility of
waste constituents. Contam nant uptake by

nmobi l e terrestrial animal species could result in
m gration of contam nation away from Par

Pond. The toxicity (in terns of radioactivity)
and vol une of cesium 137 woul d decrease

over tine by the natural radioactive decay
process. Cesium 137 has a half-life of 30
years. Accordingly, the activity has decreased
to approximately one-half the original
concentration resulting fromthe process

rel eases that occurred in the 1950s and 1960s.
The activity will continue to decrease at this
rate.

Alternative 2 would m mm ze the airborne
nobi lity of the contami nated sedinments. In

addition, offsite mgration through terrestrial
ani nal nmoverents woul d be precl uded.

However, contam nant nmobility through

m gration of waterfow and predator aninal
speci es feeding on contam nated flora and

ani mal prey could continue with both
alternatives. As with Alternative 1, the toxicity
and vol une of cesium 137 would be reduced

t hrough radi oacti ve decay. Ganma attenuation
woul d occur through restoration of the water

| evel .

Short-Term Ef fecti veness. Alternative 2 can be
i mpl emented i mredi ately without increased

risk to the comunity or workers. The
alternative itself poses no adverse
environnmental inpacts. |In conparison to
Alternative 2, Alternative 1 will not reduce

ri sks fromexposure to Par Pond sedinents or
provi de | essening of environmental inpacts for
the effects of drawdown.

I npl emrentability. Alternative 1 is readily

i mpl enentable. Refill under Alternative 2 may
need to be conducted in stages over tine to
prevent rapid sedi nent resuspension and
decreases in dissolved oxygen content of the
wat er col um.

Cost. Repair of the damwas conpl eted on
July 1, 1994, conducted under the auspices of
the Atom c Energy Act (AEA), and is not
included in the evaluation of costs for the
alternatives. Alternative 1 requires no additional
renedi ati on cost; however, maintenance costs

i ncl ude punpi ng costs (approxi mately

$280, 000 annually) to maintain Par Pond at the
181-ft level and a remedy review every five
years (estimated at $280, 000 over a 30-year
period) for a total present worth cost of
approxi matel y $4, 600, 000 over a 30-year

period. Alternative 2 requires costs for
punping to naintain the water level at 200 + 1
ft (estinmated at $360, 000 annual | y) and

remedy review every five years for a total
present worth cost of $5,800,000 over a 30-
year period.

St at e Accept ance.
South Carolina as well as EPA have accepted

the preferred alternative for the proposed interim
action.



Communi ty Accept ance.

Comrents fromthe public have been

incorporated in the | ROD. Please see Section
X, Explanation of Significant Changes, and the
Responsi veness Summary for details.

I X. Sel ected Renedy

Alternative 2 is the preferred interimaction
alternative. Alternative 2 consists of restoring
and mai ntaining the water level in Par Pond to
the 200 £ 1-ft level followi ng repair of the Par
Pond Dam As a result, exposed sedinents

woul d be submerged under a | ayer of water.

The water |ayer would provide a reduction in
risk due to attenuation of radiation and would
precl ude contam nated sedi nents from

becom ng airborne. The ecosystem of Par Pond
woul d eventual |y recover to essentially pre-
drawdown conditions follow ng inplenentation

of Alternative 2.

Wthin 15 days of the signing (approval) of the
IROD, SRS will subnmit an outline for the post-

| ROD docunents; the Renedial Design/

Corrective Measures Design and Renedi al

Action/ Corrective Measures inplenentation

Pl ans. The post-1ROD docunents will be
submtted within 30 days after the outline is
approved by EPA and SCDHEC. The interim

remedi al action will begin after the post-IROD
docunents are approved.

X. Statutory Determ nation

This interimaction renedy is protective of
human heal th and the environnent, conplies

with Federal and state applicable or rel evant
and appropriate requirenents directly
associated with this action, and i s cost-
effective. This interimrenedial action utilizes
permanent solutions and alternative treatnent
(or resource recovery) technologies, to the

maxi mum extent practicable, given the limted
scope of the action. Because this interim
remedi al action does not constitute the final
remedy for the Par Pond unit, the statutory
preference for renmedi es that enpl oy treatnent
that reduces toxicity, nobility, or volune as a
principle element will be addressed by the final
response action. Subsequent actions are

pl anned to fully address the principal threats

posed by the Par Pond unit.

Since this is an IROD, review of this unit and
of this remedy will be ongoing through

i mpl ement ati on of the Renedial |nvestigation
and Feasibility Study process required in
accordance with the terms of the FFA as DCE,
the EPA, and SCDHEC continue to devel op

final remedial alternatives for the Par Pond
unit.

Xl. Explanation of Significant
Changes

Comment s received during the public comrent

peri od suggested that SRS shoul d not naintain
the pond at full pool but let it fluctuate
naturally. The reasons expressed for this
option were cost and the inconpl eteness of the
data available to determ ne the actual /potenti al
risk of the waste unit.

Based on the inmpact fromthe public and

di scussions with the regul atory agenci es, the
preferred alternative (Alternative 2) outlined in
the 1APP is being nodified by this IROD to
include refill and mai ntenance of the pond at

200 ft nmsl = 1 ft until a National Environmental
Policy Act (NEPA) evaluation of this

nodi fication alternative can be eval uat ed.
t he NEPA docunentation is conpl eted and
assuning the proposed action is acceptable,
SRS will allowthe pond to fluctuate naturally
until the final CERCLA action is conplete.

Once

DCE is required through NEPA regul ation (10

CFR PART 1021) and DCE Order 5440.1E to

assess the environnental inpacts of any

proposed action which may potentially have
significant effects on the environment. DCE is
comitted through the regulation to follow the
letter and spirit of NEPA, fully conply with the
Council on Environmental Quality (CEQ
requirenents, and apply NEPA early in the

pl anni ng phases of a proposed action, such as
the eval uation of the potential inpacts of
fluctuating water |levels on Par Pond. CEQ

required DOE to prepare a Speci al
Envi ronment al Anal ysis to assess the inpacts

of the drawdown, repair, and refill back to the
200 ft. level. Additional NEPA docunentation
will be required to evaluate the potential



environnental inpacts associated with the
fluctuation of the water level fromfull pool.

Appropri ate NEPA docunentation will be

prepared to evaluate the potential environnental
i mpacts, and any associated mtigation

measures, of allow ng Par Pond' s water |evel

to fluctuate naturally. This proposed action
woul d i nclude the discontinuation of punping
fromthe Savannah Ri ver once the Pond has

been refilled to the 200 ft. (£ 1 ft) level. The

NEPA docurentation will focus on the

potential inpacts of reduced and/or fluctuating
wat er | evels on the ecol ogy, potential inpacts
on the ecosystem fromreduction of nutrients as
a result of discontinuing punping fromthe
Savannah River, and assessnent of the Pond's
wat er | evel in balance with naintaining
mninumflow in Lower Three Runs Creek. It

is estimated that the NEPA evaluation will be
conpleted in 1996 or 1997.

Based on recent studies and nodeling
conducted by various internal and external
organi zations, PAR Pond will fluctuate
natural ly between 190 to 200 ft. nmsl. This
neans that at different tinmes, between 0 and
800 acres of contam nated sedinent will be
above the water line. The pond will |oose the
nutrients that have been provided fromthe
Savannah River water for the past 33 years.
Wil e nost natural | akes and ponds maintain a
fairly constant |level, except in extrene
conditions, the equilibriumpoint of PAR Pond
i s unknown and the level will probably
fluctuate nore than a natural |ake since the
pond is man-made. Personnel access to PAR
Pond sedinents will remain restricted.
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APPENDI X A
RESPONSI VENESS SUMVARY

During the public comment period for the proposed interimaction for the PAR Pond operable unit,
a public information neeting was held to di scuss the proposed action with interested nenbers of
the public. The neeting was held on Decenber 14, 1995 in A ken South Carolina. Approxinately
35 peopl e attended the neeting (including the SRS and regul atory agency personnel).

The public neeting was divided into three nmain segnents: 1) a general introduction section, 2)
a di scussi on about the proposed PAR Pond interimaction and 3) a question and answer session. A
transcript of the neeting is available in the Admnistrative Record File for the PAR Pond unit.

During the public comrent period, several letters were submtted fromindividuals and groups
regarding the proposed interimaction. Questions raised during the discussion included genera
information questions regardi ng the physical state of the unit, how SRS was planning to refil
the pond, dam safety issues, the accuracy of the costs and the nethod of determining the cost
estinmate, inpacts (potential risks) to workers, residents and wildlife. This Responsiveness
Summary addresses the general coments and concerns fromthe public neeting and specifically
addresses the witten comments received. The summary is divided into two sections: 1) genera
responses and di scussions to significant issues raised during the neeting, including

nodi fication of the proposed action, and 2) specific responses to the witten coments received
Pl ease note, some of the specific comments will be addressed by the general response section due
to common questions and concerns. Al so, sonme coments were received about the neeting format.
These comrents will be taken under consideration for future public neetings

General Responses:

I Mdification to the preferred alternative: Aternative #2 - Refill and mai ntain PAR Pond at
200 ft (1 ft) nsl.

Sorme comments received suggested that SRS should not nmaintain the pond at full pool but let it
fluctuate naturally. The reasons expressed for this option were cost and the inconpl eteness of
the data available to determ ne the actual/potential risk of the waste unit. One witten
comrent and one voiced at the neeting recommended SRS inplenment the no action alternative, i.e
maintain the pond at the 181 ft. nsl. The witten comment expressed a nmjor concern regarding
the cost to naintain the pond and the voi ced comrent focused on a concern for dam safety.

The preferred alternative (alternative 2) inthe IAPP will be nodified to state that SRS will
refill and nmaintain the pond at 200 ft nsl + 1 ft until a National Environnental Policy Act
(NEPA) evaluation of a reduced flowto Lower Three Runs creek (the creek bel ow PAR Pond Dam,
fluctuating pond water |evel and the ecol ogi cal inpacts of not continuing to provide river

wat er, through punmping, to PAR Pond can be evaluated. |[|f the NEPA evaluation indicates that a
fluctuating water level is acceptable, the appropriate post-ROD CERCLA docunentation will

be prepared to support the decision

DCE is required through the National Environmental Policy Act regulation (10 CFR PART 1021) and
DOE Order 5440. 1E to assess the environnental inpacts of any proposed action which may
potentially have significant effects on the environnent. DOE is commtted through the regul ation
to followthe letter and spirit of NEPA fully conmply with CEQ regul ations, and apply NEPA early
in the planni ng phases of a proposed action, such as the evaluation of the potential inpacts of
fluctuating water levels on Par Pond. CEQ required DCE to prepare a Special Environnenta

Anal ysis to assess the inpacts of the drawdown, repair, and refill back to the 200 ft. level.
Addi ti onal NEPA docunentation will be required to evaluate the potential environnental inpacts
associated with the fluctuation of the water level fromfull pool

Appropri ate NEPA docunentati on nust be prepared to evaluate the potential environnmental inpacts,
and any associ ated mtigation neasures, of allowing Par Pond's water |level to fluctuate
naturally. This proposed action would be the discontinuation of punping fromthe Savannah Ri ver
once the Pond has been refilled to the 200 ft. (£ 1 ft) level. The NEPA docunentation wll
focus on the potential inpacts of reduced and/or fluctuating water |evels on the ecol ogy,
potential inpacts on the ecosystemfromreduction of nutrients as a result of discontinuing
punpi ng fromthe Savannah River, and assessnent of the Pond's water |level in balance with



mai ntaining mnimumflow in Lower Three Runs Creek.

Once the NEPA docunentation is conpleted and assum ng the proposed action is acceptable, SRS
will allowthe pond to fluctuate naturally until the final CERCLA action is conplete. The
appropriate CERCLA docunentation will be prepared prior to allowing the pond to fluctuate. It
is estimated that the NEPA evaluation will be conpleted in 1996 or 1997

Based on recent studies and nodeling conducted by various internal and external organizations

PAR Pond water level will fluctuate naturally between 190 to 200 ft. nsl. This neans that at
different tines, between 0 and 800 acres of contam nated sedinent will be above the water |ine
The pond will | oose the nutrients that have been provided fromthe Savannah R ver water for the

past 33 years. Wile nost natural |akes and ponds nmaintain a fairly constant |evel, except in
extrene conditions, the equilibriumpoint of PAR Pond is unknown and the level will probably
fluctuate nore than a natural |ake since the pond is nan-nade. Personnel access to PAR Pond
sediments will renmain restricted

1 Cost Estimate

The costs provided in the 1 APP and | RCD are for performng the renedial actions - refilling and
mai ntai ning the pond and the 5 year renedy reviews. The cost includes the estinmated annua
punpi ng costs and O&M costs associated with the operation of the punps. The cost is an
increnental (estinmated) cost (part of the total cost) associated with the operation of the Site
Cooling Water Distribution System (river water systen) that maintains water to PAR Pond, L Lake
and the reactors. The river water systemwll remain in service, at this tinme, irregardless of
the action chosen for PAR Pond. Therefore SRS would still incur the cost associated with the
operation of the punps. The renedial costs presented were addressed per EPA guidance. The
Super fund programrecomends that the present worth be calculated at a 5% di scount rate
(interest) before taxes and after inflation be assuned (discount rate applied prior to taxes and
after inflation). The thirty year time frane is the nmaxi nrum al |l owabl e per the regul ations, thus
resulting in the maxi mum cost estinmate (COSWER 9355.3-01 pg. 6-12). It is used for estimating an
conparison purposes only. Atinme frame of ten years could have been used. |t does not nean
that SRS plans to nmaintain this interimaction for thirty years.

Present worth analysis is used to eval uate expenditures that occur over different tine periods
by discounting all future costs to a conmon base year, usually the year in which the estimate is
prepared. This allows the cost of renedial action alternatives to be conpared on the basis of a
single figure representing the anount of noney that, if invested in the base year and

di stributed as needed, would be sufficient to cover all costs associated with the renmedi a
alternative. In other words, in every investnent, it needs to be recognized that a dollar
invested today is worth nore than a dollar tonorrow because of the interest cost which is
related to all expenditures which occur over tinme. Dollar benefits which accrue in the future
cannot be conpared directly with investnents nade in the present because of the tine val ue of
noney. Discounting is a technique for converting various cash flows occurring over tinme to
equi val ent anmounts at a common point intine. It is recommended by the Ofice of Managenent and
Budget (OWB) that costs in future years should not be escalated to account for general price
inflation, except where there is a reasonable basis for predicting differences in the relative
escal ation of costs (or benefits) associated with the project (i.e. if the operating costs will
be increasing). Qherw se, the estinmation should use constant (base period) dollars. OWB
recomends a discount rate of 10% which represents "the average rate of return on private
investnents, before taxes and after inflation" (OWB, circular A-94). |In other words, inflation
is accounted for in the discount rate

P - present worth
A - annual paynent/yearly di sbursenent
i - interest rate/discount rate

The present worth of the preferred alternative is approximately $5.5 MM This is the present
worth of $360,000 for 30 years using a present worth factor (discount rate/interest rate) of 5%
The total present worth cost also includes the 5 year renmedy reviews as required by the



regul ations. Present worth can be viewed as the amount of noney that will be needed now in
order to fund a future outlay(s). In this case a uniformseries of $360K/ yr. The 5% di scount
rate does not nean that the cost is reduced by 5% each year, it is actually increased 5% a year
Specifically, $360K in the first year is equal to $378K the second year. Using the present
worth discount rate allows a conparison/evaluation the total lifetine cost(s) in present dollar
value. The future value (value spent at the end of the lifetinme in future dollars) is not

$10. 8MM ($369K x 30 yrs) but rather $23MMV

Mai ntai ning the pond at the 181 foot |evel also has an annual O8M cost associated with it. In
order to maintain the pond at 181 ft. discharging of water fromthe pond is required. Al so, at
tines sone punping (and discharging) is required to naintain flowto Lower Three Runs. The
river water systemis being maintained to punp and di scharge water from PAR Pond to maintain the
lower water level and also to provide water to L Lake and other systens that use the water. It
was estimated fromthe operating departnent, that it takes a slightly Iess level of effort to
maintain the pond at 181 ft. than at full pool. The cost to naintain the pond at the 181 foot
level was estimated to be $280, 000/ yr

The annual $360K/yr. O&M cost to maintain the pond at full pool is the best estimate available
fromthe operating departnment. This is what has been budgeted. This figure nmay vary annual ly
dependi ng upon punp usage. During the initial refill, the cost could be as high as $500K to
$700K, dependi ng upon punp usage (average punping rate versus maxi mum punpi ng), natural inputs
nmai nt enance probl ens etc

By the sane token, the annual cost could be lower if it is a wet year. This annual cost is part
of the nornmal annual operating budget for river water system |If this CERCLA action had not
occurred (i.e. drawdown and refill), these noneys woul d be spent maintaining the pond

regardl ess.

This analysis can al so be used to support the proposed change to the preferred alternative. The
best way to mnimze the costs would be to elimnate punping and/or siphoning. In other words
letting the pond fluctuate naturally. No true cost saving, though, would be realized until the
Site Cooling Water Distribution System (river water systen) is conpletely shut down.

1 Verbal comment fromthe nmeeting: M. David Christianson - "...it appears to be that we
drew own the water to its current level in order to repair the dam that its present |ow |eve

is more of a stable condition than full pool. And, in that case, it would appear to nme that the
cheapest, nobst cost effective scenario to naintain the PAR Pond at that depressed level while we
are doing other studies to determne its configuration. And that is -- that's all | really
wanted to say, that it appears to ne that it's a stable configuration right now, nore stable
than if it were full, and | believe that we should naintain it at that until we deternmine its

ultinmate destination.”
Response:

The design for the repair of the uncontrolled seepage problemat PAR Pond Dam was revi ewed by
the US Arny Corps of Engineers, the Bureau of Reclanation, and the Federal Energy Regul atory
Commi ssion (FERC). Al parties agreed that the designed repair would return the damto a safe
condition. The repair was conpleted to the specifications in the design docunents. The FERC
conduct ed periodic inspections during the constructi on phase of the repair. These inspections
reported that the observed work appeared to be in accordance w th approved pl ans and
specifications. Their final inspection will be perforned after the reservoir is returned

to full pool (E. 220 ft.).

Since the repair of the damis not part of this CERCLA action, details of the damrepair will
not be added to the IAPP or IROD. For the purposes of this proposed action, the damwll be in
a safe condition for refilling the pond. This is stated in the LAPP and | ROD.

Witten Comments Received on the Par Pond InterimActi on Proposed Pl an

Taxpayers for Responsible Infrastructure Managerment (TRIM
Jackson, South Carolina

"TRIMis a grassroots organi zati on devoted to the effective managenent of our federal |ands and



resources. W believe that risk managenent should be utilized to focus the scarce funding for
environnental restoration where it will contribute the nost to the environment. W choose to
participate in this process via witten comments. W feel that our nmethod of participation
preserves the working rel ationshi ps of our nenbers with DOE, Federal and State regulators, and
their contractors.

We have read the available material related to Par Pond, and attended the neeting on Decenber
14th in Aiken. There are nany issues that we feel conpelled to cooment on, and these are
captured in Attachnent 1.

We would like to propose and additional alternative, herein referred to as "Alternative 3", to
be considered: fill the pond, and let the level vary with rainfall just like a natural |ake.
Attachnment 2 is a draft of proposed Alternative 3. W believe Alternative 3 is safe, protective
of both man and beast, and is far nore cost effective based upon the follow ng | ogic:

1 The exposed sedi nents contain 9 curies Cesium which is by far the worst hazard to hman
or creature. The exposure to workers during the period the pond was drawn down was so snall,
the radiation nonitoring was not required. A linear correlation of exposure vs. exposed
sedinents is conservative, based upon the stated fact that the worst areas of contam nation are
in the deeper sections of the pond. This is somewhat offset, however, by the fact that exposure
of sedinents is the greatest with the first few feet of |evel decrease due to the slope of the
shoreline. On balance, it appears that the risk in Alternative 3 would be an order of magnitude
less that with alternative 1 (pond at 181'), and very close in nagnitude that of Alternative 2

1 No evi dence of harmto wildlife fromuptake of Cesiumor nercury was observed with the
pond at 181'. The vegetation uptake is proportional to the quantity of foliage growing in the
contam nated sedinents; with Alternative 3, the anobunt of foliage growing in the contam nated
sedinents will be essentially equal to that of Alternative 2; the foliage will not be able to
establish itself in an area of varying water |evel

1 The uptake of contaminants is also proportional to the area of habitat established on
exposed sedi ments on which the nonvegetative food chain exists. The area of habitat established
on exposed sedinents under Alternative 3 is, if anything, less than that of Aternative 2

Therefore Alternative 3 presents no substantial difference in risk than Alternative 2. It also
satisfies all the expressed concerns of the regulators and the public (excepting the earthen dam
concern), and is far nore cost effective

Shoul d EPA disagree with the nerits of our proposal, we would urge you to consider this proposa
froma risk nmanagenent perspective; we find that the exposed sedinments at Par Pond present
insufficient risk to warrant the expenditures proposed. The sedinents were exposed for the |ast
three years, without evidence of harm surely what is prudent is to let the pond level vary with
rainfall until nore data is collected, if EPA indeed feels that this is indeed warranted

In the event that the EPA feels that there is insufficient data to justify the exposure due to
varyi ng water |evel, perhaps the interimaction should include a provision that once further
assessnent of risk is conplete, the pond will be allowed to vary. This would elimnate the need
to devel op another interimplan (the cost of which never appears in any discussion of

al ternatives)

We encourage you to give this proposal consideration as the preferred alternative.

We woul d like to request the comrent transcript or sunmary fromthe Decenber 14 public
neeting, and copies of all witten stakehol der comrents as well. Thank you for inviting us to
participate in this process, and please keep us on the distribution for future correspondence
We | ook forward to your response.”

Response to TRIM Letter

Based on public input on the proposed action for PAR Pond, the preferred alternative will be

nodified to state that the pond will be refilled and followi ng a required NEPA eval uation, the
pond will be allowed to fluctuate assum ng the NEPA eval uati on supports this action. See the
first general response. Note that a new alternative, alternative 3 as proposed, is not needed



to inplenent the change. The existing preferred action can be nodified without devel oping a new
alternative within the current CERCLA docunentati on.

SRS believes TRRMs letter was well presented and thought out. However, there are sone slight
inaccuracies that need to be clarified. A though the statenent that the risk to workers during
the drawdown was negligible is correct, the risk evaluation based on existing data indicated,
based on a nodified standard worker scenario, that personnel working on the sedinents could be
at risk due to exposure. The standard default EPA values for risk assessnents, which are
conservative, were nodified to reflect actual site working conditions. CQurrently worker access
to the sedinents is controlled and nonitored and ninimzed. It is correct, as stated in the
neeting, that workers are not required to wear radiation nonitors. However, this is not because
that the potential risk, as calculated, is |low, but because the exposed sedi nents do not neet
the definition of a radiological controlled/ contam nated area. There are specific guidelines
specified by DOE as to when nonitoring inside a contam nated area is needed. These are
different than risks cal cul ated under CERCLA

The existing estinmate of worker risk is based on linmted data. In order to gain an accurate
estimate, nore data would be required. A new evaluation may indicate there is a different risk
that originally estimated. Based on the infornmation available, the DOE, EPA and SCDHEC are
bei ng protective of human health and the environnment by bei ng conservative and recommendi ng the
refilling and naintaining of the pond, to reduce the potential risk, until nmore infornmation
becones avail abl e.

Al though there is no evidence of harmto wildlife fromuptake of CS-137 or nercury there has
been a noticeable increase in the uptake of cesiumin sone of the aninals and vegetation on the
sedinents. The uptake | evels have not yet reached a dose | evel where harmto wildlife wll
occur. The longer wildlife is exposed or can be exposed to the sedinments the greater the uptake
of contamnants will be and the greater the risk of physiological harmbeconmes. WlIldlife
nmonitoring will continue. Also, sone of the nutrients supplied fromthe river water displace the
upt ake of CS-137 and nercury in plant and aninals. Potassiumis one of these nutrients.

Therefore, by adding river water to the pond, SRS is reducing the possibility that the uptake
l evel s may reach an unacceptabl e | evel

1340 acres of aquatic habitat was lost (loss of the entire littoral zone) during the drawdown.
The inpacts fromthe drawdown are currently nore visible than those associated with the

contam nants in the sedinents. Effects of the drawdown were utlined in the | APP.

Al comrents received, as well as the neeting record will be placed in the Admi nistrative Record
File for the PAR Pond waste unit. |f possible, copies will b sent to TRIM

TRI M Comments on the Par Pond InterimAction Proposed Plan

"1. The agencies involved do not fulfill the need for public participation in this process,
because the are still in the Deci de-Announce-Defend node rather than seeking a Wn-Wn sol ution
Sorre regul ators hide behind regul ati ons, and when defending the proposal indicate that 'the
regul ations require such and such'. No one argues the need to conply with our |aws and

regul ations. In nmany cases the laws and regul ations require issues to be addressed, but do not

speci fy how they are addressed. Thus when the public comrents, the responders shoul d ask
t hensel ves, "how can | acconmodate this stake holder within the constraints of the regul ati ons?"
rather than expl aining how the regul ati on constrains them

The best exanple of this was the discussion of alternatives. The regulators limt discussion to
the alternatives being proposed, while other alternatives may be avail abl e that address the
stake hol der issues and conply with the regul ations. The agencies do not solicit solutions from
st ake hol ders we never hear "how could we accommodate this concern within the constraints of the
regul ations?" The alternative that we present in this neno could have easily conme to light with
proper facilitation

Fromthe information presented, three concerns were identified by EPA, DCE, and the Public; 1)
risk to human health; 2) risk to the environnent; 3) cost effectiveness. The follow ng comments
address each of these concerns."



Response:

Additional alternatives proposed by the public are always considered. However, the | APP only
proposed 2 actions and that is what was presented to the public. Under the RCRA/ CERCLA process,
upon recei pt of public coments, the alternatives are reviewed to deternine if the option chosen
is still the preferred alternative. DCE has discussed the Par Pond | APP with some stakehol ders
on nunerous occasions. The Natural Resource Trustees were given two or three briefings on the
proposed alternatives. Several briefings were given to EPA and SCDHEC at quarterly nmeetings. A
public neeting was held in A ken where Par Pond was discussed in great detail, prior to the

devel opnent of the | APP

As a result of the Public neeting held on 12/14/94 and comments received at that nmeeting, DCE is
proposing to refill and naintain the reservoir until the NEPA process has been conplete. NEPA
wi Il consider the ecol ogical and other possible inpacts of allowi ng the PAR Pond water |evel to
fluctuate naturally. Should this alternative have acceptable environnental inpacts it will be
pursued. Therefore in this case, public participation hel ped DOE and EPA concur with the

sel ection of the alternative proposed in the TRRMIletter.

"Human Heal th Ri sk

2. The docunentation clearly states than the situation at PAR Pond does not present a risk to
the general public. Therefore, the | APP does not need to address this topic. The risk to a
hypothetical resident is reportedly greater, so the regulation requires that this be addressed
Gven the fact that this is an interimaction, and that residence of PAR Pond is not a reality
in the near future, the | APP should sinply conclude that prior to establishing anything greater
t han wor ker exposure to PAR Pond, that an appropriate analysis be conducted at that tine.
Anything further would be a great waste of taxpayer dollars."

Response:

SRS agrees with the comment. Since this is an interimaction and not a final action, the | APP
did focus on the i medi ate problemand not the potential of a future resident. The first
revision (version) of the IAPP did present alternatives that focused on nore pernmanent sol utions
to the problem but was nodified based on EPA coments simlar to TRRMs. The risk assessnent,
based on limted existing data, did evaluate the future resident scenario as required by CERCLA
gui dance, however, for the purposes of the I APP an attenpt was nade to focus on the current
potential risks. The final CERCLA action will focus on the hypothetical future resident,
dependi ng upon future | and use decisions, as well as the other required scenarios.

"3. The risk to the worker was identified as 'noderate', with a nunerical val ue assigned of
10-4 to 10-6 chances of an additional cancer per year. The calculation that arrived at this
figure was undoubtedly very conservative, due to the lack of hard and fast data. The risk

identified was due to the radiation in the sedi ments exposed in the drawdown. It was al so
poi nted out, however, that radiation nonitoring is only required for workers if the dose exceeds
100 millirem (per year?). |If this is the worst risk to hunan heal th, one can only concl ude that

the risk to workers is negligible, since it is clearly less risk than that of nmany site workers
who do have to wear radiation nonitoring. W feel that sufficient data is available to support
the position that with the pond at any water level > 181' there is no appreciable risk to the
wor kers. "

Response:
The gui delines that determ ne when radiation nonitoring is required are different than these

that axe used to calculate and estimated risk under CERCLA. DCE and the NRC regul ate when
radi ation nonitoring is needed. Radiation nonitoring, as well as designating an area

"Radiologically Controlled or Contami nated", is determned by internal procedures that follow
DCE gui delines. Al though PAR Pond workers are not required to wear radiation nonitors; this
does not mean that there is no risk to the workers present. It neans that it does not neet the

definition of a radiologically controlled area. The risks determ ned by CERCLA are based on

a different set of conditions. As stated previously, the default conservative EPA paraneters
were nodified for the worker scenario to reflect actual site conditions. |If the standard
conservative EPA paraneters were used, the risk woul d probably have been estimated in the area
of 10-2 excess cancers per year



The radiation limt for fornally trained radiati on workers at the Savannah R ver Site is
currently 3000 ntem per year. The radiation limt for nenbers of the general public is 100
nremyear and it is that limt that is applicable to workers on the Par Pond CERCLA unit. Three
i ndependent estinations of the radiation dose received by full-tinme workers at Par Pond (8
hr/day for 250 days per year) showed that the potential dose rate is in the range of 16 to 22
nrem yr. Consequently, personal nonitoring devices are not required by workers on Par Pond, but
are available if requested. No special protective clothing is required for entry to the Par
Pond unit, but it is recommended that workers wear rubber boots and gloves to mnimze direct
contact with the sedinments and facilitate cleaning.

The existing estinmate of worker risk is based inlimted data. In order to gain an accurate
estimate nore data would be required. A new estinmate nmay nodify the risk that was originally
estimated. |In order to minimze any risk, actual exposure to the sedinent is controlled by

limting worker access. Based on the information available, the DOE, EPA and SCDHEC are being
protective of hunman health and the environnent by being conservative and reconmendi ng the
refilling and namintaining of the pond, to reduce the potential risks, until nore information
becones avail abl e.

"4, W find it ironic that the exposure of the workers to the sedi nents poses the greatest
actual risk, yet no nonitoring of the workers is required. O all the noney spent on
quantifying the risk, DCE is unable to quantify the actual exposure of the workers, nor conpare
their exposure to other workers. How can they call it a real risk; and yet not attenpt to
quantify it?"

Response:

The DCE has initiated several sanpling and nonitoring prograns to better assess the radiation
environnent of PAR Pond. Mst of these data are not yet avail able. Please see #3 and the
response to the letter

"5. The risk to the environment was not clearly stated, however it was stated that no il
effects due to the exposure/uptake of either radiation or nercury has been observed in the three
years the pond was down. The EPA indicated that their primary driver was to protect the species
in the area. Gven the fact that no adverse inpacts have been observed in three years, we fee
that their noney woul d be better spent studying other areas at SRS."

Response:

Al though there is no evidence of harmto wildlife fromuptake of CS-137 or nercury there has
been a noticeable increase in the uptake of cesiumin sone of the aninals and vegetation on the
sedinents. The uptake | evels have not yet reached a dose |l evel where harmto wildlife wll
occur. The longer wildlife is exposed or can be exposed to the sedinments the greater the uptake
of contamnants will be and the greater the risk of physiological harmbeconmes. Wldlife
nmonitoring will continue. Also note that 1340 acres of aquatic habitat was |ost (loss of the
entire littoral zone) during the drawdown. The inpacts fromthe drawdown are currently nore
visible than those associated with the contamnants in the sedinments. Effects of the drawdown
were outlined in the | APP

"Ri sk to the Environnent

6. After further discussion of who (humans or habitat) were at risk due to the | ower pond,
level, it was stated that the risk was not indeed a driver for the refill, but rather the only
driver was the restoration of the pond as an ecol ogi cal resource. The SREL person itTdicated
that Par Pond is a source of study on threatened and endangered species; that the drawdown had
devastated an invaluable wildlife sanctuary; that the popul ati on of ducks was vastly reduced;
and finally that the environmental quality could only be restored by refilling the pond. W
believe that the value of the pond as an ecol ogical resource is valid, however we feel that
scientific research should be funded based upon it nerits, not by blacknailing the regulators
and DCE (who hold the taxpayers checkbook) with the suspicion of harmto the environnent."

Response:

DCE and EPA agree that there is a potential long-termrisk to both human health and the ecol ogy



fromthe exposed sedinents. Ecological receptors can be nore sensitive than hunan receptors and
the risks are often difficult to quantify. However, it the potential risk associated with the
exposed sedinments that is driving DOE to refill the reservoir. The value of the ecol ogi ca
resource is an added benefit, but not one of the criteria for selecting the proposed
alternative.

"7. W also believe that it is faulty science to claimthat the diversity of the wildlife
habitat is a result of 30 years of isolation, and that this is a "natural" habitat; this
negl ects the fact that for 30 years the government has punped nutrients to the pond that

ot herwi se woul d not have been there. Surely anyone with a few billion dollars could create a
simlar habitat for study."”

Response:

Comment not ed.

"Cost Effectiveness

8. The cost estinmates provided were bogus at best, and the assertion that the preferred
alternative is cost effective is ridiculous. A response to this comment that 'the regul ations
required that this nmethodol ogy be used' is another representation of comment nunber one. Wat
we would like to see included is a cost estinmate that has at |east a shred of credibility (you
can also include the regulatory required version to satisfy the regulators)."”

Response:

Pl ease see the general response to the cost estinate. The cost estinate is as accurate as
possible and is presented in an industry accepted fornat.

"9. The following non-conservatismis were observed in the cost estinate

. Using a 5%reduction in cost each year is absolutely ridiculous - use a mninal
inflation rate instead - like 2%in the other direction
. The $360, 000 estinate was called an increnental cost: did this represent all the
costs involved or does it represent the added cost of punping?
. The cost estinate does not include the whole path forward - |ike one nenber of the public
stated, we are junping on a train, but no one knows where the train is headed
. DCE stated that they intended to pursue another interimaction to allow punping to
stop - if that is the case, then this | APP should include the cost of preparing a

second IAPP in the estinate in order to fairly represent the cost of this alternative."
Response:
Pl ease see the general response to the cost estinmate.

The 5% di scount rate is not a reduction in the estinmated annual cost but a way of neasuring the
tine value of noney. It includes inflation

The $360K/yr. represents PAR Pond's part of the operating cost for the river water system

The cost estinmate does not and should not include the cost for the "whole path forward" or the
cost of preparing another set of CERCLA docunents for a yet to be determi ned action. These
costs would be inpossible to estinmate since the scope of any future action is unknown at this
tine. The "whole path forward" for PAR Pond i s dependent upon many other factors besides the
current CERCLA action or any future CERCLA action (see page 1 of the Responsiveness Summary)



Letter fromM. G J. Phillips to the EPA

M. John Hanki nson
Adm ni strator

U S EPA Region IV
345 Courtland Street
Atlanta, GA 30365

Dear M. Hanki nson:

The reason for this letter is the public neeting | attended in Aiken, S.C concerning the
InterimPlan for Par pond. | amnot witing to M. Crane, who represented your agency, because
he does not have the authority to stop this wasteful project and al so because M. COrane nade it
quite clear at this neeting that he had nade up his mnd that he was going to approve refilling
the pond. | submt to you that he is a public servant and is required to listen to the voice of
the people. Four people asked questions, and three of those four people were of the opinion
that this project was unnecessary. Another person responded that he worked for the ecol ogy

|l aboratory and that it was necessary to fill the pond for the ducks, | would go along with this
logic if it weren't for the fact that Savannah River is a closed site and that it is not open to
the public and therefore the citizens of the United States do not benefit frombeing able to see
these beautiful birds. However, these birds have migrated to surrounding | akes where they are
enj oyed by all

| amwiting to you to request that your agency inplenent alternative |, which is no action at
all for the follow ng reasons

1. There is no danger to hunman heal th, the aninal popul ation, fish, and ecol ogy as pointed out
by Weéstinghouse personnel at this neeting. However, M. Crane stated that there was a threat to
the ecology. | went on record to ask M. O ane how he knew nore about the dangers at SRS than
the people who nonitor the site daily. | also entered into the record information contained in
t he Savannah River Environnental Report for 1993 Summary Panphl et that there were no dangers
based upon the hypothetical individual who receives the naxi mum exposure fromall pathways.
(See Appendix A). This report further goes on to conpare the naxi mum dose from SRS rel eases,
both airborne and liquid, to the applicable standard and the rel eases never exceeded the
appl i cabl e standard. (See Appendi x B) The Sportsnen's Doses (See Appendi x B, page 16) shows
that 1,553 deer and 147 hogs were taken fromthe site and none of them has appreciabl e doses of
cesiumthat required themto be taken fromthe hunters. This entire report is full of
information as to why filling the pond is unnecessary, even though the hypothetical nodels were
wor st case scenari os.

Response:

SRS CERCLA units are evaluated with respect to both onsite and offsite risks associated with

i ndi vidual operable units. In contrast, data presented in the SRS Annual Environnenta

Moni toring Report (WBRC 1994) predomi nantly represent the cunul ative risks associated with al
SRS operations to offsite individuals and popul ati ons. These doses are associated with
atnospheric and liquid release (e.g. stream) pathways. Additionally, potential doses related to
the consunption of deer and hogs taken during the SRS public hunts are cal culated. The anal yses
presented in the Annual Environmental Monitoring Report indicated that the radiol ogi cal doses
associated with SRS operation are mninmal, and confirmthe Par Pond CERCLA unit specific
predictions that were presented in the Baseline R sk Assessnment Using Existing Data for Par Pond
(BRAEDPP: WBRC 1992). Additional pathways, such as the resuspension and offsite transport of
contami nated soil particles, were considered in the BRAEDPP;, these additional evaluations al so
indicated that the risk to offsite populations and individuals fromthe Par Pond Exposed

Sedi nents was within acceptabl e ranges

The risk assessnent under CERCLA (BRAEDPP) al so included eval uation of the risks to trespassers
into the unit, SRS workers working on the unit, future residents and organi sns inhabiting the
area. The BRAEDPP identified risk at, or higher than, the 10-4 threshold for the future Par
Pond worker, and the future Par Pond resident, as well as potential risk for several conponents
of the ecosystemthat were evaluated. Under current use scenarios, risks of 10-6 or hi gher were
cal cul ated for the Par Pond worker, but not the trespasser. The available data indicated that
ecol ogi cal conponents may al so be at risk by occupying the exposed sedinents. Additionally, data



coll ected by the Savannah Ri ver Ecol ogy Laboratory (SREL) after conpletion of the BRAEDPP
indicated that Cs-137 uptake by fromsoil to plants is higher than assuned in the BRAEDPP
thereby potentially increasing the risk fromthe exposed sedi nents. Because there are no
current residents at Par Pond, that scenario was not eval uated

Thus, the two docunents are not in conflict. Both documents conclude that there is no
unacceptable risk to offsite individuals, while risks to individuals and organi sns directly
encountering the exposed sedi nent unit at Par Pond are above the threshold criteria.

"2. The cost data in the report is incorrect. Westinghouse never got to discuss the cost data
although | raised several questions about the validity of the information. It was as if M.
Crane and Westinghouse did not want to discuss this information. However | find it suspicious
that after the neeting adjourned and we were no | onger on record, that M. Cark and his
assistant came up to ne and started a conversation. | asked himif he thought that the $5.5
mllion life cycle cost was correct, because when multiply 30 years by $360, 000 a year your
result is $10.8 nmillion. M. Crane stated, off the record, that there nust be a m stake and

t hat Westinghouse shoul d have added 5 percent each year. Once again why did he have this

di scussion with ne off the record. | suggest to you that the public is not being told the true
cost of the project and EPA and SCDHEC are condoni ng these inaccuraci es by not ensuring that the
information in the |APP is correct. | also find fault with the estinate because there is no

escal ation for inflation."
Response:

Pl ease see the general response to the cost estimate. There was no mistake in the cal cul ated
present work cost.

"3. It is the responsibility of EPA to nmake sure that there is a significant risk to the public
first and the animals | ast before you require DCE to spend noney that is needed el sewhere. W
have such a significant risk at the Site, the deterioration of plutoniumstorage containers, and
it will endanger the lives of the workers as well as the ecology. (See Appendix C) Let's put
the noney where it is nost needed especially since Secretary O Leary is tal king about cutting
billions fromthe budget for environnental renediation. Please act responsibly and say no to
the pond so that this noney can be used to protect 20,000 human lives at the site."

Response:

Pl ease see response to coments #3, 4, 5, 6 (TRIMcoments) on pages 8-10 of the Responsiveness
Summary.

"l believe the three reasons given above are sufficient to choose alternative one or have

anot her public neeting and present the true facts. Al though |I believe the second alternative is
a waste of the taxpayers dollars. Further, | believe that Alternative | neets all the criteria
stated in the | APP page I1-2.

Another matter that | wish to bring to your attention is that M. Crane assured ne that there
woul d be a public neeting on SRS's Groundwater treatnent plans, although the announcenent (See
Appendi x D) says that a neeting will be held only if the public requires it, because | requested
one. | have not seen this plan yet but will request a copy of it for nmy review M. Rash from
SCDHEC al so gave ne the assurance that a public neeting will be held. Please |et ne know by
Decenber 27th when you plan on scheduling this neeting. Look forward to hearing fromyou and
M. Crane.”

Response:

Comment noted. Alternative 1 does not neet the required criteria (9 criteria). This is stated
in sections IV.C and |IV.D of the | APP



Letter fromM. F. Ward Wi cker to the EPA

"RE: InterimAction Proposal Plan for the
Par Pond Unit (WBRGC RP-92-1170)

I wish to register public comments on the InterimAction Proposed Plan for the Par Pond Unit:

1. | strongly support preferred Alternative 2, refilling and maintai ning Par Pond to the
original 200 ft. Ilevel

2. | support Alternative 2 because it is:

a. The least costly alternative

b. The nost environmental | y-sound alternative.

c. The nost tinely action to reduce human heal th ri sks.

d. Very feasible since the dam has al ready been repaired
3. | support the punping of Savannah River Water to fill and naintain the | evel of Par Pond.
4. | support punping of Savannah River Water to fill and maintain Par Pond because:

a. It will restore lost nutrients which will reduce the biological mobility of the

mai n cont am nant, 137Cs.
b. The nutrients are crucial to the full biological recovery of the ecosystem

c. The punping will be required to prevent fluctuating water |evels that woul d
peri odical ly expose |arge areas of contam nated sedi nents.

d. Fluctuating water |evels have been shown el sewhere to enhance the
nmethyl ation rate of nercury, leading to higher uptake in fish and waterfl ow

e. Periodic punping will have simlarly positive ecol ogi cal benefits and reduce
contaminant nobility in other portions of the water distribution system Exanples
are Pond 2, Pond 5, Pond C, and the Canal itself. Furthernore, the naintenance of
the water distribution systemis crucial to the mai ntenance of L Lake, a large
reservoir that is also of i mense ecol ogi cal val ue.

f. Wiile the costs of punping and nai ntenance are significant, the ultinmate
costs of not punping are likely to be far greater because of regulatory
requirenents for site characterization, human health and ecol ogical risk
assessnents, and likely renedial actions that would ultimately be necessary under
current risk guidelines.

I respectfully request that these comments be duly registered and considered in your
del i berations."

Response:
The comments presented in the |etter have been noted and supports the preferred alternative.

SRS concurs that at this tinme, alternative 2 is the nost cost effective and protective
alternative.



Letter fromM. S. Booher to A B. Gould, DCE

"Subject: Public Conment on the | APP

Dear M. Goul d,

Havi ng read your I APP. | have no personal objection to your Alternative 2.

However, no where in the APP did | see you address the subject of On Going Studies at the
Savannah River Ecol ogy Lab

REQUEST: | request that you investigate the current studies being conducted of Par Pond to
insure that there at NO studies on going that would be negatively inpacted by Alternative 2. A
statement to this effect needs to be added to your Proposed Pl an.

If you find there are studies then this needs to be a part of the decision naking process.

If you find there are studies then this needs to be a part of the decision naking process.

You nmay wish to delay your Alternative 2 until these studies are conpleted."

Response:

Comments in the letter have been noted. Al though the research that has been and is being

perforned on the sedinents is valuable init's own right; the research being perforned on the
exposed sedinments is out of the scope of this interimaction, unless it directly effects the

CERCLA action. Any studies being perfornmed on the sedinents are tenporary in duration; i.e. as
long as the pond level is down the studies can continue. However, nost of the studies can
continue after the pond is refilled. Fewrequire the lower water level. The tenporary nature

of the drawdown has been known since it was initiated. Many of the current research prograns
were initiated as a result of the drawdown, while others are continuations of work begun before
the drawdown. Refilling the reservoir will create other research opportunities.



Letter fromM. E. F. Grardeau to the EPA

"SRS Renedi al Project Manager
U S EPA Region IV

345 Courtland St.

Atlanta, GA 30365

Dear Sr.,

| attended the nmeeting |ast night, Decenber 14, 1994, concerning the PAR Pond InterimAction
Proposed Plan. Follow ng are ny coments.

| felt that the material concerning the situation was well presented and questions of inportance
answered satisfactorily. Froma personal opinion standpoint, | feel that the water shoul d be
returned to the 200 ft. level. By doing so 1340 acres of sedinent would be covered and
elimnate the potential problens that could cone fromthe huge anobunt of sedinent - problens to
humans as well as wildlife. Wy |eave sonething exposed that nmay or may not be safe? Let's go
the safe way be covering it with water since other nethods are too expensive.

M/ interest is because | aman owner of a hunting club approximately ten (10) mles from PAR
Pond. W prinarily hunt ducks which we have suspected roost at PAR Pond. This was

confirned last night by Dr. Brisbin (Savannah Ri ver Ecol ogy Lab) who descri bed PAR Pond as
hol di ng nore diving ducks than (Lake Murray, Santee, etc.) any holding area in the state of
South Carolina. He stated that the nunbers have been cut considerabl e since the pond was
brought down in 1991. During this period the ducks that we have had have been reduced nore than
hal f. This, of course, is our concern. It was refreshing to hear fromDr. Brishin that the
ducks are safe to eat since this is a concern of our hunters.

The only suggestion that | have to i nprove your neetings is to put a limt on how |long one
person can address the group. Last night one person read neani ngl ess nunbers froma previous
report that was not available to the rest of us and it was evident to ne that the purpose for
his being there was to bash EPA

Then the lonely little nan from Augusta, a professional "letter to the editor" type, talked for
15 or 20 minutes with a goal to protect the people of Savannah when in reality he needed to be
heard for his own ego. These types hold down participation of the general public.

| appreciate having the facts furnished at this neeting and hope that the action taken will be
to bring the water level back to a full 200 foot |evel

Edward f. G rardeau”
Response:

The comments in the |letter have been noted and support the preferred alternative



Letter fromM. Todd V. Crawford to the EPA

"SRS Renedi al Project Manager
U S EPA Region IV

345 Courtland Street

Atlanta, GA 30365

Ref: Interim Action Proposed Plan for PAR Pond
Dear Sirs:

I believe that the action to be selected should be between the two suggested alternatives (SRS
Environnental Bulletin, Vol. 5 No. 26, Decenber 1, 1994). Refilling PAR Pond to its original

| evel of 200 feet above sea |level and maintaining it there at a annual cost of about $360, 000
for river water punping can not be justified by public risk reduction. Leaving it at 181 feet
above sea level can not be justified either as that would require the continual operation of
systens to nove water from PAR Pond into Lower Three Runs Oreek During heavy periods of rain
that could al so cause noverment of Cs-137 contaninated sedinments in Lower Three Runs Creek due to
| arge di scharges of PAR Pond water into the creek to naintain the 181 feet el evation.

Instead, | believe that allowing PAR Pond's elevation to fluctuate between 181 and 200 feet with
the weather is the better choice. | understand that the equilibriumlevel has not been clearly
defined yet but the best estinates place it in the 190 to 195 feet range. This would m nimze
costs (although some cost would still be incurred to maintain a mninmumflow in Lower Three Runs
Creek). In this respect, PAR Pond would then be nanaged |i ke Pond B (which also contains

cont am nat ed sedi nents) has been since the 1960's. A nearly constant mninumflow in Lower

Three Runs O eek bel ow the PAR Pond dam woul d al so nini m ze novenent of contani nated sedi ments
in the creek and adj acent shore areas which would then be covered by vegetation. The Lower
Three Runs Creek corridor is nore accessible to the public than is PAR Pond. | believe that PAR
Pond and Lower Three Runs Oreek need to be considered as a system when mnim zing possible
public inpacts and costs.

I look forward to receiving your response to this suggestion.
Todd V. Crawford"
Response:

The comments in the letter have been noted. Please see the general response on page 1 of the
Responsi veness Summary.



Letter froml.E Coward Il to the EPA

"M. I. E Coward |
Ai ken, SC 29801

Gent | enen,

Par Pond at the SRS is one of the best ecological areas in the southeast for Wldlife native to
the region. | highly support the refilling to its original level in order to cover and shield
any exposed contam nants. Every effort should be made to decrease the short termrisk to
public health and the environnent.

Yours Truly,

Ira E. Coward"

Response:

The comments in the |letter have been noted and support the preferred alternative.



